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Physiologists long ago assured us that we are 
hay guzzling habits of ruminants which have 
to our one. It is the function of these “’"lals (cattle sheep and 
goats) to utilize grasses and grains and conver ' j. fn,. 

suitable and concentrated food for man as we as cannot 

shoes and clothing. Swine possess but one ™ 

utilize roughage to the same degree as version 

very efficient in converting grain into pox . p„o„on,ic im- 
abilities have made flocks and herds of prime economic im 
portance in the development of civilization. 

MAN AND MEAT 

A liberal meat supply has always been 

and virile people and invariably has been t le Statistics 

able to settlers of new and ""developed texunto^. SUtitt^^^ 
show that per capita meat consumption deci eas 
population. European and Asiatic nations, ox e . 

suming over 100 pounds less meat per person p y 
peoples of the Americas. Inhabitants 

food that is abundant in their ax-ea because i ‘ ^ countx-y 
and invariably cheaper. Ai’gentina is pi imari y • Aus- 

and its people are the woidd’s heaviest . nopulated 

tralia and New Zealand are the worlds most den y P P 

sheep countries and their people consume “ States The 
lamb and mutton than do the people of United States. ^I he 

United States in turn consumes six times “ A . united 
than does New Zealand because the hog pop • oo-riculture pro- 
states is considerably larger. A rbct er 

vides its people with a variety of food ^ 

balanced diet. This type of agriculture also xesults in 
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varied source of income as is evident by the following figures 
prepared by the U. S. Department of Agriculture showing where 
the farmer's dollar originates. 

■VMicre the Farmer’s Dollar Comes From 




... 7c 



... 8c 

Poultry and eggs 


... 6c 


3c 


Misc. crops and 

....12c 

Fruits and tree nuts . 

4c 



64c 


It is noteworthy that more than half of the farmer's cash 
income (55 cents out of each dollar) is derived from animal 
agriculture. 

Our Eating Habits 

The peoples of the world as a whole arc always hungry. 
Many are hungry because of a lack of food, others because of a 
lack of the means to buy it. Under such conditions, likes and dis- 
likes become secondary. 

Those of us who dwell in a land of plenty, blessed by the 
elements but developed through personal initiative under a sys- 
tem of free enterprise, have built for ourselves a rather selective 
standard of living. We are what we make ourselves, whether 
morally, spiritually, financially, or physicallj’. These are voluntary 
acquirements; not decreed. 

Broadly speaking, our eating habits are governed in a 
large measure by spendable income, concern for our personal 
well-being, and the doctor. Statistics show that thirt>' per cent 
of the family food dollar goes for meat purchases. This will vary 
with income. Income also governs the consumer’s selection of 
meat cuts. The old expression, "no money, no meat,” still holds. 
Beans are still the “poor man’s meat.” In the Orient it is the soya 
bean. In most cases, those in the middle income group are the 
heavy meat and potato consumers, particularly if their occupa- 
tions require considerable physical exertion. Youth tops the 
hamburger, hot dog, and pop consuming group. Fortunately, they 
are also hea\T milk and ice cream consumers. 
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Too few of us fail to realize until too late that appetite is 
a poor governor for the operation of the “ate Mn engm . 

Opening the food throttle can result m relatives The 

comfork Obesity and heart failure are 

old saw that everybody loves a fat mm is a ho • y 

being can mean different things to different People- 

Others follow trends such as the o^e „ • „ nistaffs who, 
Olympian. Then we have the Society of “yVani 

by diet tricks or pills, take off ten P°™ _ sensible 

recover it in ten. They are the 

and make well-being and being well a , . ^ v-Ipc we had 
Finally, our food habits may be dictate^ flSeVbefot 

no choice, no teeth, no intense desire to enjoy 

it is doctor’s orders and store teeth. fjnj..gffects brings too 
‘living it up” to the exclusion of its foresee 

many of us to an end which we did not want to foiesee. 

The Present Trend 

The overall trend of the consumer has been ^01^ w 

This was given added unpetus by n,ay be raised 

cholesterol level in the human circulatory y , jn the 

by the ingestion of certain fats. Choles ero inside walls of 

human blood stream and may be deposi e movement of 

arteries and veins, thereby hindering the tiee m 
blood to and from the heart. ,i„vntpd 

One of the largest and most i^heart disease 

to ferreting out the roles of fat and clio ^ 

is the Hoi-mel Institute at Austim gota. Their findings 

Graduate School of the University of greater con- 

evidence the fact that saturated anima ‘ (.....ated vegetable 

tributors to cholesterol ‘-tures cholesterol, 

fats. Since the human body ^clf ,ntg and 

scientists must learn more about tn nthcrosclcrosis. 

their role in nutrition and of their harm, if ,„.t„in 

The consumer demand for Icanei producer must 

demands on the producer, packer, and reta • lic.avily 

select and breed for moat quality .. „„ earlier age 

•lesiied and tliat will reach a "’"'^bet " B require progeny 
witliout the exloiidcd fattening pcrioi . .„ tender meats, 

testing to find the strains that produce moic 
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The paclcer must compensate these efforts by paying a premium 
for animals of superior meat type and quality and in the mean- 
time do some fat trimming on the overdone carcasses and cuts. 
The retailer should in turn give the matter of trim further con- 
sideration. 

What the public should learn to accept is the fact that fat 
and marbling are still marks of quality but not necessarily of 
tenderness, and that fat aids in giving aroma and flavor to meat 
and makes it juicy. If the consumer avoids fat because of a 
fear of ovenveigbt, the following test may be of interest. It was 
performed by the nutrition specialist of one of the large house- 
hold equipment companies some years ago to get some idea of 
the effect of animal fats in the diet of their office force. To their 
surprise it showed that increasing the fat content of the meat 
in their diet resulted in an increased consumption of meat be- 
cause it tasted better, with the result that they cut down on their 
total intake of other items. The diet had an appreciable effect 
on the work output and general alertness of the force and re- 
sulted in weight loss in a majority of instances and more 
efficient work. Similarly some of the undenveight employees 
gained in vigor and weight. 

There should be no doubt in our minds that eating in modera- 
tion of those foods that furnish us a balanced diet is the answer 
to most of our overweight ills and that does not mean the ex- 
clusion of animal fats. 

Although the author confesses to being a moderately heavy- 
meat eater, it is not to be concluded from what is to follow that 
meat is "'something with wings.” A mixed diet that includes 
sufficient leafy vegetables, a liberal amount of raw vegetables, 
fresh fruit, milk, a savory serving of one of over a hundred possi- 
ble tast>' meat dishes, and as little of those complicated sweets 
that end up a meal as possible, is the sensible one. But even a 
sensible meal can be made destructive by over-eating. Over- 
work and over-distension of the digestive tract can be likened to 
an over-inflated tire run at high speed — it may result in a blow- 
out. A quotation from Exchange is worth repeating at this point: 
“Some business men make more of a feature of their eating than 
of their business. Their business Is merely an interval bet%veen 
meals. These men who hate to let business interfere with eating 
usually come to the day when their eating puts them out of 
business.” 
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What the Average American Eats Annually 


Meals 

• Beef . 
Pork . 
Veal . 


Lbs. 

..85.7 
..55,3 
.. 5.7 


Lbs. 


Lamb and mutton 4.5 

Fish 

Poultry 

Chickens (dressed 28.8 

Turkey (dressed) - 7.0 

Eggs (dozens) - - 28.0 

Pals 

Lard 8.0 

Margarine 

Other 

Dairy Producis 
Fluid milk and 


cream (quarts) .... 

..170.5 

Butter 

... 8.0 


... 8.0 

Ice Cream 

... 18.7 

Dneals (Breakfast) 


Wheat 

2.7 


1.8 

Oats 

3.0 

Rice 

.. 1.0 


Fruits 

Apples 42.2 

Citrus 
Other 
Canned 
Dried .... 

Juices 


Frozen (inch juices) 


33.9 
.46.3 
. 22.0 
, 3.3 
, 11.2 
. 8.8 


..16.0 
.. .6 
.. 4.0 


Beverages 

Coffee 

Tea - 

Cocoa 


Vegetables loKI 

Fresh 125.3 

Potatoes 

Sweet Potatoes ^.u 

Canned 

Dry Beans 

Dry Field Peas ... 


7.5 

.4 

97.8 


lolo 

Frozen 


A Natural Food r-r 

Lean meat is primarily j because of this, 

tissues are very similar to human body rapidly assimi- 

thcy are highly digestible js the onlv other food 

lated by the human digestive tract. 5 respect, 

of economic importance that can outs i certain food 

A chemical analysis may show that .Lcstible. or the 

elements but these clcmenLs may "ot o . cipcicntly ns 
|iody may not be able to absorb and u ns 

it would the same elements in another 

Ihe biological value of a food nutrien . closidv 

Meat proteins have a high ™so\di^->us have Ish 'p 

hy animal faU. Some products made from soybe.m. 
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reported to be high in this respect. The concentrated nature of 
meat with its low fiber content and its ability to be readily and 
almost wholly absorbed, leaving but little residue in the intes- 
tines, makes it a number one food for man. 

A Virile and Protective Food 

Experience is a great teacher. It has taught the soldier, the 
laborer, and the trainer of athletes that meat has something 
beside “fill-in value.” Before scientists revealed its rather broad 
vitamin content and the high biological value of its proteins and 
fats, its merits were expounded by the expression, “it sticks to 
the I'ibs.” The body requirement for certain amino acids, of 
which at least ten are considered essential to life, are all found in 
meat. Its proteins have, by individual analyses for the amino 
acids, been found to be biologically complete. 

The human requirements for energy secured through the 
medium of carbohydrates and fat can be supplied in large meas- 
ure by the fat in meat since fat has 2.25 times the energy value 
of carbohydrates. 

With the exception of calcium, meat contains all the neces- 
sarj' minerals for human body metabolism. Add to this list of 
nutritive elements the daily discoveries, through extensive re- 
search, that meat is also rich in many of the vitamins so neces- 
sarj' to a normal, healthy body, and the completeness of meat as 
a food is rather evident The meat diet of the hardy Eskimo 
attests to this fact. 

Some Iffteresflae f'lgvres 

Meat 

Peojiles el CenserapligB Height 

India less than 20 lbs. 5'3V^" 

China less than 20 lbs. 5'3^" 

U. S 161 lbs. 5 ' 71 / 2 " 

A Palatable Food 

Brushing aside for the moment all that has been said, and 
forgetting high-sounding names, over-zealous scientists, and doc- 
tor’s admonitions, let us revert to plain hungrj’ mortals seated 
behind the festive board. Instinctively wc look for the platter 
of meat which to most of us is not only the king but the whole 
royal family of appetite appeal- It transcends all other foods in 
aroma, causing a watering of the mouth and a conscious glow in 


Wt. Expeelancy 
110 lbs. 27 yrs. 

120 lbs. 30 5 TS. 

154 lbs. 69 yrs. 
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the most bulbous organ of the gastro-intestinal tract. It is a 
psychological stimulus that causes a flow of saliva and gastric 
juice, preparing the food chamber for the royal guest. And it 
does not beguile us ; it satisfies. It accomplishes this by supply- 
ing what it advertises to our nostrils before we consume it. As 

Per Capita Meal Consumplion by II Leading Coaniries, 19GC. 


Beef and Pork 
Veal 



Lamb, Mutton 
and Goat 

Canned 

Meat 

Total! 

17 

2 

166 

87 

7 

234 

3 

5 

138 

1 

2 

147 3 

6 

2 

m 



*ltir-iil^If®^’ mutton, goat meat and pork (excladmr lard ) 

nSSSdS hore 

*^*tbY**'^ Kingdom is the largest meat importer m the world w 

consumed in the world excluding Communist Chin^ is bwf horspmeat 
pork and 8 5 % a lamb, mutton and goat. Less than one-half of 19 & « horsemeat. 

Total Meat Consumption Per Capita in Some Nations With Low Consumption, 19E0. 


Cuba 

Switzerland 

Ireland 

Belgium 

Union of So Africa 
Netherlands 
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we crunch its juicy fibers between permanent or removable ho- 
ries, we receive our first pleasant realization of a previous lon^ng 
sensation. As we swallow the tasty mass, we begin to radiate 
satisfaction in our eyes, in our speech, and in our actions. We 
become more amiable, more clear-minded, and more reasonable 
certainly a most honorable tribute to any food product. 



II. 


PREPARATIONS 
FOR SLAUGHTERING 


The practice of raising, slaughtering, and processing the farm 
pork supply has been more or less traditional in rural America. 
Whether it will gain in popularity, particularly in respect to the 
addition of other types of meat animals that could be included in 
the farm larder, will depend in large part upon the education and 
training of the farm youth and the trend in their mode of living 
as it may be affected by changing world conditions. 

A pi'oducer of meat, who is also a processor and consumer 
of his own product, operates at a decided advantage over a non- 
producer because he eliminates the middle man and thus in- 
creases his operating margin. The profitable production of the 
live animal is however only a part of the operation of securing 
the farm meat supply. Without the proper equipment or the 
knowledge and ability to slaughter and process the animals, the 
venture might be a costly one. Fortunately most communities 
have experienced butchers available to do custom butchering. 
But it is the farm youth who must be encouraged to gain this 
experience by actually doing the work and not by simply being 
handy men or on-lookers. 

The Animals to Be Slaughtered 

In normal times and more particularly in times of national 
emergency, the man of the soil, regardless of the acreage he 
controls, would act wisely if he made himself independent of the 
world market in so far as his own table is concerned. To do this 
would require the preservation and storage of a larger variety 
and a greater poundage of meat than heretofore. Today, the 
unit freezers for household use and the freezer locker plants 
have made this possible. It is no longer necessary to cure and 
can the entire meat supply. 

The average American eats about one-half pound of meat 


9 
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^ve crunch its juicy fibers behveen permanent or removable ivo- 
ries, -we receive our first pleasant realization of a previous longing 
sensation. As we swallow the tasty mass, we begin to radiate 
satisfaction in our eyes, in our speech, and in our actions. We 
become more amiable, more clear-minded, and more reasonable — 
certainly a most honorable tribute to an}' food product. 



It. 

PREPARATIONS 
FOR SLAUGHTERING 


The practice of raising, slaughtering, and processing the farm 
pork supply has been more or less traditional in rural America. 
Whether it will gain in popularity, particularly in respect to the 
addition of other types of meat animals that could be included in 
the farm larder, will depend in large part upon the education and 
training of the farm youth and the trend in their mode of living 
as it may be affected by changing world conditions. 

A producer of meat, who is also a processor and consumer 
of his own product, operates at a decided advantage over a non- 
producer because he eliminates the middle man and thus in- 
creases his operating margin. The profitable production of the 
live animal is however only a part of the operation of securing 
the farm meat supply. Without the proper equipment or the 
knowledge and ability to slaughter and process the animals, the 
ventui-e might be a costly one. Fortunately most communities 
have experienced butchers available to do custom butchering. 
But it is the farm youth who must be encouraged to gain this 
experience by actually doing the work and not by simply being 
handy men or on-lookers. 

The Animals to Be Slaughtered 

In normal times and more particularly in times of national 
emergency, the man of the soil, regardless of the acreage he 
controls, would act wisely if he made himself independent of the 
woi'ld market in so far as his own table is concerned. To do this 
would require the preservation and storage of a larger variety 
and a greater poundage of meat than heretofore. Today, the 
unit freezers for household use and the freezer locker plants 
have made this possible. It is no longer necessary to cure and 
can the entire meat supply. 

The average American eats about one-half pound of mcjit 
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per day. On this basis a family of six would require the following 
for their yearly meat supply, exclusive of fowl and fish: 


Animal Live WL Dressed Wf. 

1 veal 150 lbs. 90 lbs. 

1 beef 1000 lbs. 580 lbs. 

2 lambs 180 lbs. 90 lbs. 

S hogs 690 lbs. 405 lbs. 100 lbs. lard 


The value of the pelts, hide, calf skin, livers, hearts, 
tongues, and offal fat amply rewards the farmer for the labor 
in slaughtering. 

High quality meats can be produced only from quality stock 
that has been fattened on grain or grass or both. Heifers, cows, 
and young bulls of the dairy breeds are available on most farms 
and make satisfactory meat when fattened. All animals to he 
slaughtered should be in thrifty condition and gaining in weight. 
They should not become excited or overheated at the time of 
slaughter because such a condition does not permit the animal 
to bleed out freely and may result in a pink or fiery condition 
of the carcass. Such carcasses have inferior keeping qualities. 

Animals should have free access to water but feed should 
be withheld at least 24 hours previous to slaughter. This permits 
the digestive organs to empty themselves somewhat and facili- 
tates evisceration. Care should be taken in handling the animals 
in order to avoid bruises caused by the use of whips, canes, or 
sharp instruments of persuasion or by loose boards or projecting 
nails. Over-crowding and the presence of horns on cattle may 
cause serious losses. Animals in the advanced stages of preg- 
nancy shouW not be sfaughtered because the bioocf is rather 
highly charged with toxins incident to fetal waste material. 

Equipment 

Host farms possess buildings for every purpose except 
slaughtering. This is quite natural since it would not be used 
enough to be essential as a unit in itself. The farm slaughter 
usually takes place out of doors where conditions are generally 
uncomfortable and inconvenient. This condition can be over- 
come by making the two-car garage into a temporary slaughter 
house for several days. If such a building is not available, the 
conversion of an old building or the construction of a new one 
that would serve the dual purp<»e might be advisable. It should 
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be fireproof in consteuction, using either hollow ” “““ete 
blocks for the walls and concrete for ^^e Jloor with at ^^t 
4-inch drain in the center. A building 20 x 20 x 12 with 
gable roof would be a serviceable size. The 12-foot P ° 

vides head room for hoisting the beef. A small 6 x 8 foot addi 



, ■ Beading from to^ to bottom: 

Fig. 2.1— Tools useful in and calf gambrel, hog hook, meat saw, 

bell type hog li?" Bottom, rending from left to right, 

steel, steak knife, P“SP_ yK’knife, hot water thermometer, salimetcr 
?iSrfo\l'?-t^rste^g?? of curing pickle). 

.. tn house a hot water tank and pup stove and a 
tion at the rea , equipped with an enclosed fire-box, would 

rendering kettle smoke house should be made a sep- 

coinplete the b gon,i,ination garage and slaughter house, 
arate uni . needed consists mainly of small items, many 

The gd away in a cupboard when not in use. The 

of which can b . equipment include such articles as a 
larger pieces o capacity f.astened to the sidewall, a 

windlass hoist „ hog scraping table, a cutting table, a 

scmlding vat or . press. Tlio skinning rack, which is a 

skinning rack animal on its back, is made by taking two 

device used to boiu an 
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pieces of 2 x 4 lumber 6 feet long and fastening them in parallel 
about 11 inches apart. A scalding vat can be made of tongued 
and grooved IT/^-inch cypress plank and should be 3 feet wide, 
5 feet long, and 2 feet deep, with one end sloping toward the 
bottom. A hog scraping table 3x5 feet and 24 inches high can be 
made from rough lumber. 

Other necessary equipment consists of a stunning instru- 
ment; hog and calf gambrels; a beef tree; a beef splitting saw 
or a large cleaver; a meat saw; a small cleaver; skinning, boning; 
and steak knives; a sticking knife; hog scrapers; a hot water 
thermometer; an oil or water hone; a steel; a scale; lard con- 
tainers; scrapple pans; a meat grinder; a salimeter; a pickle 
pump ; curing baiTels ; a sausage staffer or stuffer attachment ; 
a smoke house; and refrigeration <natui‘al or artificial.) 

THE CARE AND SHARPENING OF KNIVES 
A dull knife is inefficient and ineffective except for cutting one- 
self. Those of us who marvel at the speed and dexterity of the 
men working in the slaughter rooms of large or small packing 
houses must remember that these men work with sharp tools 
and must be expert to hold their jobs. 

Grinding 

The manufacturers of knives usually do not market them 
sharpened for immediate use. Although many knives do not 
need further grinding on a coarse stone, all of them need honing. 
When it is necessarj' to grind a knife to get extra thinness to the 
cutting edge before honing, either a sand stone or an emeiy 
stone may be used. In either case the stone should be water or 
oil cooled to avoid heating the knife. 

The blade need not be ground back more than VI of an inch 
from the edge, forming what is termed a bevel. This bevel should 
be the same on both sides of a skinning knife so the operator 
may use it with either hand in siding (removing the hide from 
the side of a carcass.) If the bevel is only on one side of the 
knife, the bevel side must be next to the hide when skinning. 
It is advisable to grind the knife either by running the stone 
at a right angle against the edge, or with the edge of the knife. 
By using the latter method, one is less likely to scar the blade 
any further back than the actual bevel itself, and since the 
smooth finish of a knife is less likely to rust than the ground 
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surface, this is rather important in maintaining the neat appear- 
ance of the blade. A sand stone of medium fine grade is prefer- 
able to an emery stone for giinding knives. 



Honing 

Honing is done either on a water or a fine carborundum 
stone on which water or oil is used to maintain a scum-free abra- 
sive surface. The stone should be set in a block of wood or else 
placed on a damp cloth to keep it from sliding. 

The operator grasps the handle of the knife with his right 
hand, takes a position slightly to the left of the stone and places 
the heel of the knife blade on the end of the stone nearest to him. 
The blade of the knife should be tilted up enough to make the 
bevel lie flat with the stone. The finger tips of the left hand are 
placed on the flat of the blade near the back edge to exert pres- 
sure on the blade. With a sweeping motion toward the right of 
the stone, the knife is dra\vn completely across and inward 
against the cutting edge of the blade. 

The knife is then turned over in the palm of the hand by a 
twist of the thumb and index finger and drawn across the stone 
toward the operator. Honing against the edge of the knife avoids 
the formation of a wire edge. To finish the sharpening process, 
steel the knife and test it for sharpness and smoothness of edge 
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the backward stroke in addition to the downward stroke. About 
a dozen strokes of the knife should be sufficient to put an edge on 
a knife that is not very dull. 



itnife Racks and Pouches 

Various types of racks can be made from wood or cardboard 
in which knives may be placed to protect the cutting edges. A 
Tery simple and inexpensive knife rack can be made by sawing 
slits in a cardboard roll that comes on the inside of all rolls^ of 
Wrapping paper and fastening it inside the drawer of the cutting 
table. 

A knife that is greasy should be cleaned in hot water and 
<lried thoroughly. A light application of lubricating oil or tallow 
that is free from salt will keep it from rusting when not in active 

service. 


A knife pouch and belt to be worn when slaughtering can be 
^ade from a cow hide tanned in the laboratory or purchased from 
dealer. The necessary equipment for making the pouch con- 
sists of a riveting machine (hand riveter) , rivets, leather puncli, 
belt buckle, harness snaps, and a knife. 

, Cut out a back piece, 7 inches wide at the top and 8 inches 
“■'S' It may be cut square or oval at the bottom. Cut a 
"'Me but make it 1 inch shorter for the outside Part 
pouch. Now cut a narrow (i/s-inch) piece of the thickest loubhe 
an inset to be placed between the back and front pieces where 
‘bey are riveted together around the edge. This constitutes t 



Fi?. 2.&— A knife rack made from a cardboard roll. 


pouch. Cut two straps inch wide and 4 inches long and rivet 
them to the top of the back piece of the pouch and then rivet 
these to the belt, made from a strip of leather 1 inch wide and 
40 inches long. The position of the pouch should be about 6 inchra 
from the buckle or so it will hang in front of the right thigh. 
The metal buckle is riveted to the belt. 

K desired, a narrow strap with a light harness snap riveted 
to one end may be riveted to the left side of the belt to carry a 
steel. 



Fig- 2.6 — A knife poneb 
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Cleaning and Storing Knives 

A sharp knife is a must for rapid and efficient work. The 
right type of knife for the particular job is also very important. 
Large meat packers use some 35 different types of knives and buy 
about $15,000 worth a year. The excessive use of a grinder should 
be avoided. 

It is better to clean a knife in hot water than to clean it 
with steam since excessive heat tends to damage a wooden 
handle by loosening it from the tang. Most of the knives that con- 
tain good steel are not affected by ordinary steam. If they are 
subjected to steam under pressure, then the high temperature 
would spoil the steel’s ability to hold an edge. The steel in saw 
blades is harder than knife steel, and steam cleaning is preferable. 
This is also the case when cleaning large power driven knives. 

Knives should be kept clean and dry. Water or dampness 
causes rust, and rust eats deep. Store all surplus knives in a dry 
place. 
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MEAT INSPECTION 

The Meat Inspection Service of the United State Department of 
Agriculture was inaugurated and is maintained by the Jleat 
Inspection Act of June 30, 1906.* 

The agency accountable for the operation of this act is the 
Meat Inspection Division of the Agricultural Research Service 
of the United States Department of Agriculture. 

The Purpose of the Act 

Its purposes are: to safeguard the public by eliminating dis- 
eased or othenvise bad meat from the food supply, to enforce 
the sanitary preparation of meat and meat products, to guard 
against the use of harmful ingredients, and to prevent the use of 
false or misleading names or statements on labels. 


Parties Responsible to the Act 

The act applies only to those establishments which slaugh- 
ter, pack, render, and prepare meats and meat products for inter- 
state shipment or foreign commerce. Any operator or establish- 
ment desiring the inspection service must submit triplicate copies 
of plans and specifications of the plant in which inspection is to 
be done at the time the application is filed. When all the re- 
quirements of structural arrangement and sanitation comply 
with the requirements of the act, the establishment is granted 


’This act is a law that makes it a crime, punishable by a fine of 
$10,000 and two years in prison, to transport or offer for transportation in 
interstate or foreign commerce any meat or meat product which has not 
inspected and passed by a Federal inspector, or to violate any pro- 
visions of the Act. 
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an ofBeial number which will appear on 
the inspection stamp and identifies the 
product wherever found. The position 
of the ciphers in the illustration occupy 
the space reserved for the official num- 
ber of the establishment. These official 
numbers appear in the directory of the 
Agricultural Eesearch Service which 
can be secured from the U.S.D.A. 


The personnel of the meat inspection service numbers ap- 
proximately 3,000 persons, divided into two classes: (1) pro- 
fessional or veterinary inspectors who are graduates of accredited 
veterinary colleges and have passed the required civil service 
examinations, and (2) non-professional or lay inspectors who 
are required to pass a civil service examination and are des- 
ignated as grade 1 and grade 2. 

Lay inspectors, gi’ade 1, are requii’ed to have had at least 
three years’ experience in handling meat animals ; lay inspectors, 
grade 2, must be experienced and well informed in packing house 
operations, as their duties consist in the supervision of the cur- 
ing, preparation, and marketing of meats and meat products. 
The lay inspectors are under veterinary direction." 

Ante-mortem Inspection 

In the ante-mortem (before death) inspection, the animals 
are observed in the pens or as they move from the scales after 
weighing to detect evidence of disease or any abnormal condition 
that would indicate a disease. If an animal is suspected, a metal 

tag is placed in its ear bearing the notation U. S. Suspect No. 

and the record of the tag number, the inspector’s diagnosis, and 
the animal’s temperature (if ascertained) is made and sent to the 
inspector who is to conduct the post-mortem examination. An- 
imals found dead or dying or showing symptoms of rabies, 
tetanus, milk fever, or septicemia, or condemned in the ante- 
mortem examination. 



Fig. 3.1 — ^Inspection Brand 

The Meat Inspector 


*All inspectors are employees of the Moot Inspection Division, and 
work nnd receive tholr pay from Ibc United Slates Government. In no case 
are federal inspectors paid by packers. 
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Post-mortem Inspection 

The post-mortem (after death) examination is made at the 
time of slaughter and includes a careful examination of the car- 
cass and the viscera (internal organs). Certain diseases and 
certain stages of a disease make meat unsafe for human con- 
sumption but this does not mean that certain diseased parts, 
distinctly localized, would make the entire carcass unfit for food. 
Therefore, in the case of lesions confined to a particular organ in 
which nature has erected an encapsulating tissue, making the 
diseased portion a distinct and separate part of the body, the 
surrounding meat is perfectly healthy for food. 

In the case of cattle which have reacted to the tuberculin 
test, the law requires that reactors be slaughtered at designated 
abattoirs where the animals are inspected by state or federal vet- 
erinarians, Carcasses that show no tubercular lesions or infected 
lymph glands are passed while those parts which are affected are 
condemned. The meat inspection service, both federal and state, 
is the guarantee to the supporting tax payer that his meat is 
wholesome. 

Cost of Inspection 

The number of animals inspected (between 100 and 110 
million annually) divided into the total expenses of the Meat 
Inspection Division (21V^ million dollars) makes an average cost 
of 20 cents per animal or about one-fourteenth of a cent per 
pound. Each person consumes an average of 161 pounds of meat 
in a year, of which about two-thirds is federally inspected, making 
the total cost of the service about 12 cents per person per year. 

Inspection Cost Shift 

The U. S. Department of Agriculture appropriation bill with 
a provision to pass along the cost of federal inspection to packers 
and processors became effective as of July 1, 1947. Federally in- 
spected plants were required to pay for the service on the basis of 
a set charge of §89.60 per inspector-week with the Meat Inspec- 
tion Division designating the number of inspectors required for 
the conduct of efficient inspection. Inspected plants were required 
to post a payment bond equivalent to ten times the total weekly 
fee which they were to be charged. The per-man-hour overtime 
charge (Monday through Friday) was §2.58 and §1.64 for holi- 
days, these to be in addition to the payment of the set charge. 
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This shift of the cost of meat inspection from the government 
to the packer was in effect until the passage of the Kem bill 
(S2256) , when the cost of meat inspection reverted again to the 
United States government, effective July 1, 1948. The meat^ 
packing industry now reimburses the government for overtime 
service only. 

Disposal of Condemned Material 

Condemned animals, carcasses, and other materia! are de- 
sti-oyed by rendering them in separate steam pressure tanks, 
sealed and under the custody of an inspector. The pressure 
cooking and denaturing process destroys all disease germs and 
the contents are made available for tankage or fertilizer. Estab- 
lishments that do not have tanking facilities generally bum or 
denature the condemned material. 

Uninspected Meats 

The Federal Meat Inspection Act applies only to meats 
shipped inter-state or in foreign commerce.® The different states 
have varying legislation governing the slaughter, packaging, and 
handling of meats shipped intra-state. In many instances the 
local abattoirs are governed by local ordinances of the city or 
community in which they are located. In practically all cases, 
a slaughter establishment must have a state permit and is sub- 
ject to state inspection for sanitation. This inspection is admin- 
istered by the State Department of Agriculture. Many states 
furnish full or part-time veterinary inspectors for abattoirs which 
request their services. In some states the wages of state inspec- 
tors are paid by the state while in others the packer assumes the 
cost of the inspector’s salary. 

Application of the Act to Farmers 

The 75th Congress of the United States amended the con- 
cluding paragraph of the Meat Inspection Act and therein defined 
a farmer ns a person or partnership chiefly engaged in producing 
agricultural products on whose farm the number of cattle, calves, 
sheep, lambs, swine, or goats is in keeping with the size of 
the farm or with the volume or character of the agricultural 
products produced thereon but does not mean any person or part- 

•An amendment t« the Meat Inspection Act made in 104S provides for 
the extermion of Fetifml In5pectJon to thoye meat slaughterers and proces^- 
»ntr plnnU which <!o an Intr&'StAte husinc^ts and which can meet the 
requirements nnd rejpjlations Issued under the Act, 
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nership engaged in producing agricultural products who (1) en- 
gages in buying or trading in livestock; (2) who engages in a 
business which includes the slaughter of livestock for meat pur- 
poses; (3) who buys or sells meat or meat products other than 
those prepared by any farmer on a farm; (4) who actively en- 
gages in salting, curing, canning, or preparing sausage, lard, or 
other meat products; and (5) who slaughters or permits any per- 
son to slaughter on his or their farm, cattle, calves, sheep. Iambs, 
swine, or goats which arc not actualiy owned by him or them. 

It states that the provisions of the act shall not apply to 
animals slaughtered by any fanner on the farm and sold and 
transported in interstate or foreign commerce, nor to retail 
butchers or retail dealers (both being defined in the amendment) 
w’ho supply meat and moat food products to their customers and 
who (1) conform to the provisions of the meaning of the amend- 
ment, and who (2) do not sell diseased, unsound, unwholesome, 
or unhealthful meat, knowing that such meat food products are 
intended for human consumption. For violation of this Jatter pro- 
vision, the person found guilty and convicted shall be punished 
by a fine not exceeding $1000 or by imprisonment for a period not 
exceeding one year or both. 

ANIMAL DISEASES AND OTHER LOSS FACTORS 
Anyone doing a limited amount of slaughtering, whether it be 
for home use or for subsequent sale, should be able to recognize 
unhealthy or unthrifty animals and know something about the 
effect of the more common ailments on the quality and value 
of carcasses. Whenever there is any doubt concerning the health 
of an animal, a veterinarian should be consulted. 

Sleat inspection regulations condemn the carcasses of ani- 
mals suffering from the follo^ving diseases: hog cholera, rabies, 
black leg, pneumonia, anthrax, peritonitis, enteritis, uremia, sep- 
ticemia, pleurisy, parturient paresis, tetanus, extreme emacia- 
tion, pseudotuberculosis, generalized tuberculosis, and shipping 
fever. 

Other ailments may or may not render a carcass unfit for 
food, depending upon the stage of the disorder. Some of the 
more common are: 

Lumpy Jaw 

This is n chronic, non-communicable disease affecting the 
jaws of cattle and the udders of hogs. It is caused by a ray 
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fungus that as sometimes found on bailey awns, oat stubble, and 
different glasses, and pioduces hard, tumor-like swellings along 
the sides of the jaws of cattle If the disease is localized m the 
head of an animal, the caicass can be used foi food, but the head 
and tongue should be bulled or burned 

Tuberculosis 

This communicable disease is characterized by the formation 
of small nodules m the internal organs and infection of the lymph 
nodes, particulaily bronchial and mesentery When the lungs 
are badly affected, the animal will cough and have difficulty in 
breathing when exeicised Tubercular animals often show no 
physical signs of the disease and it can be detected only by ad- 
ministering the tuberculin test 

When nodules are found that have pus m then centers or 
that are calcareous in nature, a veterinarian should be called to 
examine the caicass Animals that have leacted to the tubei- 
culin test should and, m most cases, must be slaughtered at a 
designated abattoir under state or federal inspection If the ani- 
mal IS m good physical condition, does not show nodules on the 
carcass, and has only a few organs that show visible lesions, the 
organs so affected are condemned and the carcass is passed as 
being fit for food 

Bovine tuberculosis has been almost completely eradicated 
in the United States, biought about by the use of the tuberculin 
test, the slaughter of reactois, and the disinfection of the piem- 
ises where found The loss on hog carcasses and parts condemned 
is now but five pei cent of total condemnations Associated with 
the decline in bovine tubeiculosis has been the accompanying 
decline m the human death late fiom tuberculosis of the non- 
lespiiatory type 

Foot and Slouth Disease 

This IS sometimes refen ed to as “hoof and mouth disease” or 
"aphthous fevci ’ and is a highly infectious disease caused by a 
vims so small that it cannot be seen bj the most powerful micro- 
scope All dm en-footed animals, cspeci.illy c.ittle, hogs, sheep, 
and goats are susceptible to the disease It is characterized by the 
formation of blisters on the mucous membranes cmering the 
tongue, lip, checks, palate, and other tissues of the mouth, on the 
skin between and abo\e the claws of the feet, and m the teats and 
udder In sheep goats, and deer, the feet are the most common 
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site of vesicle or blister formation. The most common agent in the 
spread of the disease is the infected animal itself, particularly in 
the early stages of the disease- Milk, meat, and the raw by-prod- 
ucts of slaughter of infected animals may also be instrumental in 
distributing the virus. iMan does not contract the disease but he is 
next in importance to infected animals and animal products as an 
agent for conveying the virus either mechanically, on the cloth- 
ing, or on the person. The two major outbreaks of the disease in 
the United States occurred in 1914-15 (involving 22 states) and 
1924-25 (California) . The disease is rather prevalent in Argentina 
and IMexico and therefore importation of live animals and meats 
from those areas is under strict government supervision. 

Since no cure or immunizing agent has been developed for 
the disease, two methods in use for control and eradication are: 
(1) the slaughter method, and (2) quarantine. The canning 
processes kill the virus, low or sub-freezing temperatures do not. 

Tumors 

Tumors are new growths that appear in different tissues of 
the body, some of which may be caused by an injury or some 
foreign body. In such a case, nature throws encapsulating tissue 
around the new growth to close it off from the rest of the body. 
Tumors that are not “malignant” and do not affect the surround- 
ing tissue are cut out and the carcass used for food. 

Condemned Livers 

Due to the vascular nature of the liver, permeated through- 
out with numerous veins and capillaries, any organism entering 
the portal circulation will be carried to the liver and may cause it 
to become infected and abscessed. Abscessed livers are more prev- 
alent in regions where baled hay is fed e.xten3ively, due in all 
probability to the pieces of wire which cause sores in the digestive 
tract. The germs from these sores are taken up by the blood and 
then to the liver. Nails or other sharp objects in the feed are 
equally guilty in causing sores. Any abscessed liver must be dis- 
carded as unfit for food. Livers .showing numerous scars or white 
areas (cerosis) are not acceptable for human consumption, but 
make a good poultrj' or dog food. Some pig livers show white areas 
caused by one stage in the life cycle of the round worm. If only 
isolated scars or white areas occur without showing any ab- 
scess, these areas may be cut out and the liver used for food. 
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This is also true of isolated areas on lamb livers infected with 
nodular disease. 

Of the 2,408,766 beef livers condemned under federal in- 
spection in 1959, 54% were for abscesses; 20% for liver fluke; 
13% for telangi-ectasis; and 7% for sawdust. Stated bluntly, one 
out of every ten livers was found to be unfit for human con- 
sumption. 

Pregnancy 

Animals should not be slaughtered in the advanced stages 
of pregnancy. The physiological condition of the female is dis- 
turbed and the flesh is not normal. 

Accidental Death 

A healthy animal that has been killed through accident, 
suffocated from bloat, or dies from a heart puncture caused by a 
nail or wire, is fit for food providing someone is there to cut the 
throat and bleed the animal. In case of a poor bleed, the meat 
can be soaked overnight in a weak salt solution which will draw 
out the remainder of the blood. 

If a kerosene drench is given to an animal suffering from 
bloat, and the animal suffocates ten to fifteen minutes later, time 
and trouble can be saved by burying or tanking the animal unless 
the consumer relishes a kerosene taste in meat. 

Cattle Grubs 

Cattle grubs or warbles are responsible for the loss of 
millions of pounds of beef that must be trimmed from the grubby 
backs of the carcasses. The loss from damage due to disturbance 
of cattle by the fly (such as loss in weight and lowered milk 
production) ; the loss from waste in meat due to necessary trim- 
ming; and the loss in damage to hides is estimated to total around 
100 million dollars per year. 

The fly stage of the grub is in the spring and summer 
months. The flies develop, in fi'om three to four w'ceks time, 
from grubs that fall from the backs of cattle. Within an hour 
or two after becoming flies, the male and female have mated 
and the female starts laying eggs on the hair of the legs, the 
underside of the body and on the brisket of cattle. Commonly 
referred to ns heel flies, they lay 500 or more eggs on the hairs 
close to the skin and although they neither bite nor sting, their 
presence causes e.xcitement in the herd. Tlie eggs hatch into 
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maggots in three to four days and then burrow through the skin 
and travel through the body for five to seven months. In the 
early fall the grubs migrate to the backs of cattle where they 
cut small holes through the hide to admit air. In from forty to 
ninety days the grub matures, the hole gradually enlarges and 
the grub works its way out and falls to the ground. ^lany hides 
have from 50 to 100 grub holes and since a hide having more 
than five grub holes is graded number two and discounted one 
cent per pound, the loss in hide value alone is staggering. 

Rotenone is effective in destroying the grub and is applied 
directly to the hide by either the Dust Method (1 part of 5% 
rotenone to 2 parts of pyrophyUite — rubbed into the infected 
areas), the Spray ^Method pounds of 5% rotenone to 100 
gallons water at 400 pounds pressure), or the Dip Method (10 
pounds of 5% rotenone and 2 ounces of wetting agent — ^sodium 
lauryl sulfate to 100 gallons water.) The cattle should remain in 
the vat with backs completely submerged for two minutes. Two 
systemic products now In use for grub control are (1) Co-Ral, 
applied as a spray at a concentration of 0.5% of the active 
material, and (2) Trolene, administered as a bolus according to 
the specifications of the manufacturer. 

Shipping Losses 

The growers of our nation’s meat supply face innumerable 
problems in raising the animals for market. The fight against 
birth losses, disease, predatoiy' animals, the elements — heat, cold 
and drought, — nutrient and vitamin deficiencies, and against the 
dishonest side of man himself is a continuous one. The finished 
animals go to market but they represent only 50% of the pigs, 
70% of the cattle, and 70% of sheep that were bom. A heavj' toll 
is lost in this first battle of production. 

The National Livestock Los.s Prevention Board, organized in 
1934 and reorganized in 1952 under the name of Livestock Con- 
servation, Inc., for the pvirpose of studying the causes of livestock 
losses on the farm and on the way to market, has unearthed 
shocking figures to prove that man is his ovm worst enemy. He 
fails to fight disease and parasites as he should, he is negligent 
in removing hazards on the premises, ho forgets that the hide 
or skin is not an armour plate to protect a product that he 
worked long and hard to produce. Those who do the right things 
find that losses may be caused by those who handle their product 
and over whom thej' have no control. The loss in shipping .starts 
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on the farm. The pi’ecautions to be taken to prevent these losses 
are as follows; (1) Keep fences, feed racks, and bams in good 
repair and free from protruding nails and boards. (2) Keep feed 
lots and bam yards clean and free from trash, machinery, and 
other obstacles and provide good footing in the bams. (3) Do not 
crowd animals through narrow gates or mnways. (4) Dehorn 
the cattle. (6) Use a canvas slapper instead of a stick, cane, or 
whip to herd livestock. (6) Have the truck standards on the out- 
side and see that no sharp objects protrude in the truck. (7) 
Cover the truck floor with sand to provide a good footing, and wet 
the sand in warm weather but cover dry sand with bedding in 
winter. (8) Have cleated floor in loading chutes and see that no 
nails or sharp objects protmde from the sides. (9) Never get 
in a hurry when loading. (10) Prevent stock from moving about 
or trampling each other by separating mixed loads with par- 
titions. A partition in a ti-uck is good to prevent stock from mov- 
ing, both for a full or partial load. (11) Cover front end of slatted 
trucks with canvas or heavy building paper in winter. (12) 
Caution driver to avoid sudden stops and starts and to make fre- 
quent inspection for “downers” and to see that animals are not 
piling up. 

The annual loss in handling all classes of livestock that go 
to slaughter during the year is estimated to amount to over 50 
million dollars. These losses are caused by bmises; crips and 
dead-on-aiTival ; cnps and dead at the market; ante-mortem con- 
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demnations (for reasons other than disease) ; and carcasses and 
parts charged to mishandling. A more sez-ious loss is that caused 
by internal and external parasites, estimated to total about §875,- 
000,000 a year, of which over $100,000,000 is caused by cattle 
grubs alone. 

The greatest loss is brought about by condemnations from 
disease, amounting to over $1,220,000,000 per year or total losses 
of $2,209,000,000 a year. 



IV. 


HOG SLAUGHTER 


In the swine world, the word “tjTie” is used to refer to (1) size 
or scale of an animal such as (a) the large type, (b) the inter- 
mediate t 3 T}e, and (c) the small type hog; and (2) to designate 
the ideal form or conformation for meat production purposes, 
such as the “lard” or “fat type” and the “bacon” or “meat tjpe” 
hog. The distinction bet^veen the fat ty^pe and meat type hog 
lies in the proportion of fat to lean and the difference in the per- 
centages of the primal cuts. 

Government Live Hog Grade Standards 

These standards (see weight and measurement guide, Chap- 
ter XX) were devised for the purpose of putting hog selling on 
a “Merit Basis” rather than on a “Weight Basis.” It will be noted 
that the new standards do not feature the word type, such as 
meat or bacon tj’pe and fat or lard type, but infer through back 
fat thickness that is standard for the grade, that a hog eligible 
for that grade has (U, S. No. 1) the proper finish, (U. S. No. 2) 


Market Claises and Grades of Slasihter Hogs. 


Class 

Weight 

Grade 
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more than the necessary finish, (U. S. No. 3) ovei’finish; (Me- 
dium) is slightly underfinished and (Cull) is decidedly lacking in 
finish. 

Since sex condition has exerted little if any effect on sec- 
ondary physical characteristics, barrows and gilts are treated as 
a single class and the gi'ade standards are equally applicable to 
both. The standards have not been made applicable to stags and 
boars, but a separate measurement standard has been made for 
sows. 

Change of Goal 

Hog type has changed several times in the past fifty years. 
These changes in type were made to increase size, strength of 
bone, length of body, arch and strength of back, depth of body- 
structural characters that increased prolificacy, fecundity, and 
the ability to make rapid and economical gains. This resulted in 
a change from the small boned, roly-poly, scruffy type hog to the 
medium and large type hog. The development of hogs with large 
bones, long legs, long bodies, gi-eat arch of back and considerable 
scale went to the point where the ordinary height hog fence was 
too low and entrances to standard hog houses too small. Poundage 
was the goal. Lard, during wartime, was as important a product 
as lean meat. It had no competition. 

Hog size was getting out of hand, so type was given another 
Workout, with the result that a medium size edition became 
popular. Lard was still the shortening. Today the picture has 
changed. Vegetable shortenings have made heavy inroads on 
the sale of lard. It was not the fault of lard as a fat but the 
failure of lai*d as a shortening when it had to compete against 
certain qualities that scientific research had given to vegetable 
shortenings. 

In the meantime, the meat packer discovered that a staff of 
scientists in a properly equipped laboratory is as important to his 
business as the advertising department. He began to catch up on 
bis home work and make better gr’ades — but he had a late start. 
To date, he has produced a new and modern lard that is now the 
equal and in some respects the superior of any vegetable short- 
ening. 

The increasing consumer demand for lean pork made anothei* 
hurdle that had to be taken in sti-ide with the result that a 
genuine meat type hog has the pole position in this race for 
fewer calories. The development of the meat type hog in the 
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United States dates from 1934 when the Danish Landrace hog 
was first introduced. Since then many cross-bred and in-bred 
lines have made their appearance. Bi-eed associations cooperat- 
ing vdth state experiment stations went to work. The “probe” 
for determining back fat thickness became a popular tool. The 
United States Department of Agriculture set up new grades and 
grade standards based on conformation, quality and back fat 
thickness. These grades were designated as U. S. Choice irl, ir2, 
ir3, and Sledium. Although these grades are presentlj’- in use by 
the trade, they do not represent the final goal that is in mind. 

To develop this meat type hog, testing stations were set up 
in different sections of the heavj' hog producing areas where 
breeders could have litter tests made by adhering to a designed 
program. If the hvo pigs submitted from each litter entered, met 
the specifications, the sire and dam acquired merit points toward 
a Lean Meat Certification. The litter mates entered had to meet 
the following requirements: (1) weigh 200 pounds or more in 
180 days, (2) gain V/y or more pounds per day, (3) 100 pounds 
of gain must be made on 300 pounds or less of feed, (4) the 
carcass must measure 29 inches or more (1st rib to aitchbone), 
(5) the loin eye must have an area of 4 square inches or more, 
and (6) the carcass must yield 52 per cent or more of the lean 
cuts (picnic, butt, loin and ham). 

With more widespread cooperation of hog breeders, the con- 
sumer hog nill arrive. Whether the consumer will stay pleased 
is another matter. If the pork cuts are lean and tasteless, NO j 
if they are lean and tender, YES. For myself, they must have 
juiciness and flavor; the cook will make them tender. To be juicy, 
they must be marbled. Suit yourself. 


Priced on Merit 

With corn plentiful and low in price, and hogs scarce and 
high in price, showing a wide corn-bog ratio', it is more profitable 
to market the corn as pork. So the feeder shovels in the corn and 
produces heavy, lardy hogs. As long as the buyer uses the double 
talk of wanting a meat type hog and yet pays the same price for 


‘By cora.hor ratio is meant the number of bushels of corn, r^uired 
.^•1 5t, Ktindred pounds of Iwe hoff. A normal ratio is con_- 


to eaual in value one bundrrt pounds of live ho£. 


com •wtII be the same as lOO 


of live market hoc) and a ratio above this means cheap com and 
profit to thr fwJer. trheretu > ratio bjloj- 1I.< mraits 
SS lid ^ for hop. or . lora to tho fradrr. 
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both, where is the feeder’s gain? That is why hogs must be priced 
on a Merit Basis. 

The Danish Landrace 

The well-kno^vn European breed, the 
mous for its bacon and high meat yield, origma e in ® ' 

The first importation made by diplomatic .^S^ement behyeen 
Denmark and the U. S. Department of Agnculture 
1934. Since disease and trade regulations barred the ™P“ taDon^ 
of hogs into America from Denmark and other i P 
ti-ies, and since the agreement .vith Denmark to use the m 
portation solely for crossbreeding, the deve'opment of cioss-bied 
sti-ains was sWctly a Federal project. The cancel ation of the 
diplomatic agreement in 1949 made the puie re mouth 

available for importation but the prevalence and mouth 

disease in Europe prevented any hogs >A-Q„yg„ian 

ban was lifted in Norway. The first imports o February of 
Landrace strain into the United States was “ 

1954. The American Landrace (the recogn>aed ^encan pme^ 
bred strain) is handled by the American 
formed in 1950. 

New Breeds of the Meat Type Hog 

A great deal of crossbreeding work has he®P 

tat'taan the conventional 


- meartype hog with a higher yidd 

a correspondingly lower yield of fa „ „,,mber of new 

model. The result has been the of the Inbred 

breeds and the formation (on Minnesota. The new 

Livestock Registry Association of St. » follows: 
breeds admitted to the Association to date a 

Minnesota #1 (48% Landrac<^52% Tamworth) Predomi- 

Minnesota^#2 (60% Poland China--10% Yorkshiie) Black 

and white; ears erect Wnmnshire) Solid black 

Montana#! ( 55 % Land.jc^5% Ha^shne)^.^ 

Beltsville #1 (76% Landrace— 25 Pola 

ivith white spots; ears drooping _ Duroc— 5% 

Beltsville #2 <58/“ red; white underline 

».r. 

white spotted ; ears erect 
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San Pierre (Berkshire — Chester White) Black and white 

Palouso (65% Landrace — 35% Chester White) Solid white; 
ears drooping 

Slinnesota #3 (31% Gloucestershire Old Spot — 14% Welsh 
— 11% Large White — 6% Beltsville — 20% Slin- 

nesota C-linc Poland China — 9% San Pierre — 5% Min- 
nesota iil — 4 % Llinncsota #2) 

The mention here of the new breeds developed for their 
meat tj'pe is made for academic purposes and is in no waj’^ a 
slight of our pure breeds of hogs. Unquestionably, the consumer’s 
preference for lean pork is making the producer’s task of giving 
him quality, a rather difficult one. 

Slaughter Pigs 

Roasting pigs i*ange in weight from 30 to 60 pounds and in- 
clude barrows, gilts and boars. Since they possess rather similar 
qualities, they are not gi'aded according to sex. Above 60 pounds, 
the market recognizes classes of ban*ows and gilts of the follow- 
ing weights : 60 to 80 pounds, 80 to 100 pounds, and 100 to 120 
pounds. Roasting pigs are not split at the breast nor between 
the hams. This permits stuffing with a sauerkraut or bread filling 
without leakage in roasting. 

Age and Sex 

Barrows and gilts under one year of age produce the highest 
quality pork. Sows find a ready market and are well suited to 
packing house needs where a great deal of the meat is incor- 
porated with beef in the manufacture of various sausages. 
Young sows make desirable pork for farm home consumption 
where the larger cuts are well suited for large families. 

A Good Slaughter Weight 

The great demand by the consumer trade for 10 to 12 pound 
haras, and chops averaging four to the pound, has made it neces- 
sary for hogs to be marketed at weights ranging from 160 to 
200 pounds. These weights are more profitable to the grower 
since it has been demonstrated that grovdh-weight-gains are 
cheaper than fat-weight-gains. However, in cases of a food emer- 
gency, it is considered desirable to feed them to heavier weights, 
thereby increasing the poundage of available pork with consid- 
erably fewer numbers. The most desirable weight hog for the 
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average farm family is probably 250 to 300 pounds These 

heavier weights usually carry more finish f ® 

juicier, more highly flavored product. The size of 

ily is generally such that the larger hogs can be used moie 

efficiently. 

Immobilization 

1, 1960. The act applies to those pacheis 

with Federal Agencies. A number of follow Ritual 

,M... to th. 1.F 

slaughter methods, such as Koshei k g. 

^'\he Federal Act 

must produce complete unconsciousnes . fj^g pgn. 

citem^nt and discomfort. The 

eti-ating type and the <=oucuss.oi^^^e In the^loi^^^^ 

bolt enters the skull, while in th Blank 

delivered tlmough a mushroom hea on^^^ different sized animals 

cartridges with ^owdei d 

are triggered off by to pi^rf the^«°j^ ^ 

“!?.« .. th. '."h..a .. I. h..h .f 

tII. ch™..i «.ih.a “"rbrSw “ ‘tt 

because it is heavier than an, c individual compartments 

imum loss of gas. The hogs mde ooncentoation 

down an incline “1° ^h® i^e The time of exposure to 

of 65 to 75 per cent cm'bon dioxi - animal 

render the hog unconscious fi®P® Emerge, they may be stuck 

and the production ^ ^ and stuck on the rail, 

in the prone position or shackle conveyor 

In the electrical metho^ “^ntil the electric probe can 
to a squeeze box which halts seconds, depending 

be applied to the head for I*®m seven second interval 

upon the weight of the hog. „,i,,:,,ablc. Tlie prone bleed is 
between stunning and sticking 

favored to reduce the time lapse. methods, aside from tlie 

The advantages of any ol tne jj nt, fewer internal 

humane factor, arc the elimination of excit 



Fig. 4.6— The electric stunner. Hogs are driven into a squeeze whose 
moving sides propel the subject to the stunner. (Courtesy, Cincinnati 
Butchers’ Supply Co., Cincinnati, Ohio.) 

ham bruises, safer and better working: conditions, more econom- 
ical operation, and an improved product. 

Farmers still go for the rifle. Aim the bullet at a point in 
the center of the forehead about one inch higher than the eye 
or right behind the ear, if shooting from the side. 

Sticking 

Ho^ were usually shackled and hoisted mechanically to a 
sticking rail without stunning. Where hogs are stunned, gassed 
or shot, the sticking can be done with the hog lying on its side 
or by holding it on its back. A proper stick means a fast bleed 
and a quick black-out for the hog that was not previously im- 
mobilized. 

A six-inch sticking knife, sharpened on both sides of the tip, 
is large enough for the ordinary hog. For large hogs (400-600 
pounds), the seven-inch blade is desirable. If the hog is sus- 
pended, steady it by placing the flat of the hand on the shoulder 
(do not grasp a leg) and insert the knife several inches in front 
of the breast. With the point of the knife directed toward the 
tail (this is very important), gpve an upward thrust, dip the 
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Fig. 4.5^The electric stunner. Hogs are driven into a squeeze whose 
moving sides propel the subject to the stunner. (Courtesy, Cincinnati 
Butchers’ Supply Co., Cincinnati, Ohio.) 


ham bruises, safer and better working^ conditions, more econom- 
ical operation, and an improved product. 

Farmers still go for the rifle. Aim the bullet at a point in 
the center of the forehead about one inch higher than the eye 
or right behind the ear, if shooting from the side. 

Sticking 

Hogs tvere usually shackled and hoisted mechanicaliy to a 
sticking rail without stunning. Where hogs are stunned, gassed 
or shot, the sticking can be done with the hog Ijing on its side 
or by holding it on its back. A proper stick means a fast bleed 
and a quick black-out for the hog that was not previously im- 
mobilized. 

A six-inch sticking knife, sharpened on both sides of the tip, 
is large enough for the ordinary hog. For large hogs (dOO-COO 
pounds), the seven-inch blade is desirable. If the hog is sus- 
pended, steady it by placing the flat of the hand on the shoulder 
(do not grasp a leg) and insert the knife several inches in front 
of the breast. With the point of the knife directed to^vard the 

(this is very important), give an upward thrust, dip the 
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point until it strikes the backbone and then withdraTT it. Care 
must be exercised in keeping the knife midway between the 
shoulders to avoid a shoulder stick. Xo hv'isting or ci'oss cut- 
ting of the knife is necessaiT. 

The blood jield; 500 lb. hog — ^12^4 Ihs.; 390 lb. hog — 
334 lbs.; 200 lb. hog— 53^ lbs.; 100 lb. hog 4^/t. lbs. blood. Dried 
blood (10% moisture) yield, 5 lbs. per 1,000 lbs. of live weight. 


Aids in Scalding 

Sufficient water of the right temperature, the removal of 
the hog when the hair slips readily, and pleatj* of elbow grease 
are necessary for a good, quick job. There are alkalies, hoAv- 
ever, that can be added to the water to loosen the scurf and make 
the skin whiter, but they do not make the hair come off any 
easier. A shovelful of wood ashes, a handful of borax, a tea- 
spoonful of lye, or a half pound of lime added to a barrel of 
scalding water -will aid materially. 

A bell type scraper that is fairly sharp is an important 
factor in the effective removal of scurf. The round working sur- 
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Fag. 4,l(^Bled hogs emerging from the double conTeyor. The overhead 
belt conveyor with movable weight rollers that press the belt against 
the hog is for the purpose of pinning the hog in place during the 
entire bleeding process. (Courtesy, G. A. Honnel & Co.) 






on the 

^‘^•btiVthfhols are Supporting the careats on the gambrel 

stick. 

face permits rapid dehairing and plenty of pressure can be ap- 
plied to remove the bristles an 

Scalding, Scraping and Eviscerating _ . . . 

“luing, o IS 150° to 160° F., but water up 

A safe scalding " tor withdraws the hog as soon 

to 180° F. ca^u be "^^ing causes the skin to contract 

as the hair slips ^ i Oes holding them tight, and is re- 

around the bfse of ^ t^c hog is scalded in a barrel, 

fen-edto as ^Jde of the mouth (for light hogs) or 

insert a hog hook in the si 

between the lower jaw ^ ^ ^ shaved clean, 

After this half is Using the gambrel 

open the tendons, a jj^merse the front half and scald and 

for manipulating the hog, immerse 

scrape it. r««vp the tongue is while tlie hog is still 

A good 1^'"’®/° t ,ftcr it has been dchaired and made 
on the scraping ^blc, bu . 

ready to hoist C«t ^ side of.tb— ugu^ 

made in sticking and then t under. t’ ' i c, pull it 

roof of the mouth. Insert tnc 1 b ^ 





arp thrust t^ ® . »^„n,j gut. 


fjdefrom cutting 


ra «»v - 

the bune B«t. 
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out, using the knife to loosen the of the ifair 

at its base. Hoist the carcass, shave the lema 

from the carcass, and rinse. uvpnqt Avoid cut- 

Make a cut down the belly from gplit the 

ting the intestines by guarding the poi -e^arates the hams, 
pelvic bone by following the white t'ssue P l,ile 

Loosen the bung and pull out the intesti remove the pluck. 

duct from the liver. Cut the diaphragm remove 

Split the carcass through the center the carcass is 

the face from each side. Loosen the leaf fat while 

still warm. 

Packer Slaughter of Hogs packers has made it 

The large daily slaughter of ^ large nuin- 

necessary to devise mechanical ®^*VP aohairing machine will 
bers of hogs per hour. Today a , adjng upon its length, 
handle from 150 to 500 hogs per hour, “ P ^gg that will handle 
Large plants are equipped with twi 

Un to innn Hoo-a Tier hour. . . +e nn ante-mortem 


P to 1000 hogs per hour. „.,v,ipcted to an ante-mortem 

Prior to slaughter, all hop aie ■ ^ig qj. at some point on 
before death) inspection, eithw a . jg that show signs o 
heir way to the rest room. ther pen and held as sus- 

isease or illness are shunted into a ^^g gi.„en a shower 

ects” to be slaughtered ^j^n to the dispatching 

1 the resting pen before they are 'i j^grded into a 

oom. If hogs are not i-«^®'’f‘£chln^al hoist. These^ 
hackling pen in which there is ^de is placed below . .. 
re of vai^iing design. A chain shaeWe link in the specially 
'f each hog by the attendan s hoist. This lais 

Icsigned shackle is then ^“j-^Tiatcher makes the j.g. 

^0 the sticking rail where a -Jiapatcbc automatically le 

bogs move over the bleeding , , tn m/o feet wide 

leased into the scalding vat.^^ to keep the hogs 

If or imroersers ar g^ giahed lime 

mechanical ducke fee - some packers 

under water, the depth is 4y.^^ J. -al sodaf lime and soft 

per pur for each 20 fee ^ ^ mixture of f ^^g 

to aid scalding. Som " gi,tering dO® /ggreo water requiring 
aoap. A plant thaps j „gtli and 1 j ^ ose propelled 

a scalding vat 50 toe seSwing vat toward the 

tbo hogs to be im®P®ge length of the sci 
Mechanically through 
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elevator (moving incline) which moves them into the dehairing 
machine. These machines are constructed of heavy V-shaped 
bars, a heavy steel frame and two shafts to which belt scrapers 
with metal tips are attached. The lower shaft runs from 55 to 60 
E.P.M. and the upper shaft around 100 R.P.M. Both shafts run 
in the same direction. A hot water spray, 140° F., is played on the 
hogs as they pass through the dehairer toward the discharge end. 

During the hard hair season (September, October, Novem- 
ber) the water temperature should be 139°-140° F. and the im- 
mersion period 4 - 41/0 minutes, while in the easy hair season 
(Febi'uary, March) , a temperature of 136° F. for 4 minutes is 
preferable. Proper scalding will eliminate singeing (except of 
the head) and will produce a skin that has good leather qualities. 

As the hogs are dischai-ged from the machine, several at- 
tendants open the tendons on the hind legs, insert gambrel sticks 
and place the hogs on rollers on the overhead tracks. A con- 
veyor now moves the hogs slowly along a prescribed course 
where attendants do specified tasks, such as singeing, washing, 
shaving, eviscerating, removing the head, splitting or halving the 
carcass with a cleaver or electric saw, loosening the leaf fat from 
the sides of the carcass, exposing the kidneys for inspection, and 
facing the hams (removing the skin and fat from over the inside 
face or cushion of the ham.) 

Each carcass and its viscera are given a post-mortem (after 
death) inspection and if it is found to be free from disease, the 
carcass is stamped "U. S. Inspected and Passed” and sent to the 
chill room. If the inspector finds the carcass diseased, the cai'cass 
and all the internal organs (viscera) are shunted into a govern- 
ment retaining room for further inspection. If the carcass is 
found to bo diseased as suspected, it is stamped “U. S. Con- 
demned" and sent to the tank room along with the viscera, where 
it is cooked under steam pressure in sealed tanks until all the 
disease germs are destroyed. 

Skinning a Hog 

This method of slaughtering a hog fits in well where there 
i.s a .scarcity of labor. It is a one-man job and does not require 
liot water or scalding equipment. A hog trougli or skinning rack 
to hold the hog on its back, a skinning knife, and a hoist or block 
and tackle arc the only pieces of equipment necessary other than 
tile sticking knife and stunning instrument. The hog can be held 
on its back by the use of the regtdar Ireef skinning rack. The 
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Fj;; 4 — I'ulllnjj the slkin on" the h^c}. The ii«e of a knJ/e js not Tie<*o<snr> 

in l}»i5 opcrnlion except to remo\e Iho skin from oxer the top of the 
fore part of the slumltier Sphttinc the skin thmutrii the cenli r of the 
liick mnk< s It ennier to jiuU 









Fijr. 4.U‘-~ruirinjr tht* skin off the tinck. The u^c of a knife I* not nece^^nry 
In this operntlon except to remove the Hkln frtim over the top of the 
forv part of the ^houtder. SpHulnir the skin IhrouRli the center of the 
Imck makes It ensier to pull. 
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sMn is opened in exactly the same pattern as the beef hide. (See 
Chapter V.) 

The skin is opened down the back of the front legs, do\ra the 
back of the back legs, and do^vn the middle of the belly. Skin 
out the legs and then over the belly and down the sides. Take it 
easy and keep the knife tight against the skin at all times be- 
cause the fat is soft and easily cut. Deep gashes made by un- 
controlled strokes of the knife may do considerable damage to 
hams and bacons that are to be cured. 

Remove the tongue, loosen the tendons on the hind legs, and 
insert the gambrel. The hog is hoisted, and with the loosening 
of the tail, the skin can be pulled off the back. After the face 
is skinned out, the carcass is washed and ready to be eviscerated. 

The skin represents from 5% to 7% of the weight of the 
live hog. For other than home consumption, skinning is not eco- 
nomical because of this fact and also because it is a slower proc- 
ess. For home use, pork skin or rind is not necessary either in 
the curing or subsequent keeping of the cured meat. Curing 
tests conducted at The Pennsylvania State University have shown 
that skinned pork cuts take the cure faster and keep as well as 
unskinned cuts. The advantages are that the task can be done 
by one man ; there is no messing around with hot water, no rind- 
ing of pork fat for rendering; the pork cures more rapidly and 
thoroughly and keeps as well as if it had a skin covering. 

Depilating Hog Carcasses 

A patented process of removing hair, stubble, and roots 
from hog carcasses after they have been scalded and passed 
through the dehairing machine was conceived by F. 51. Tobin, of 
Rochester, New York, and developed by the Albright-Noll Com- 
pany of Chicago, Illinois.* The process consists of mcchanlcalb' 
dipping each carcass, after it is dchaired, into a hot solution 
(250'^-300'^ F.) of rosin and cottonseed oil for a period of six to 
eight seconds. In some plants the nostrils of the hogs are plugged 
with cotton, the mouth is closed by means of a clamp and the 
bung is plugged with a six inch long dampened wooden plug to 
keep out the depilating compound. The compound forms a seal- 
like coating over the entire carca^; the heat turns the moisture 


*Ttro t\T>cs of outotnalic deh»lr*rs are popular. In the one typ« {»er- 
tleal) Uie hog- carcasses arc suspended^ aa they move throuRh the dehaircr 
<Albririit-NeU), and in the other (honrontal) the ho^s #rc not auspended 
but move tbrouffh lying dovvn (Boss)- 



HOG SLAUGHTER 


55 


in the skin and on its surface into steam which penetrates to the 
roots of the hairs and loosens them. 

Fan cooling the dipped carcass has been found by some to be 
preferable to showering with water since the introduction of 
water into the dip causes foaming. TVhen the I'osin coating has 
plasticized, it is stripped from the hog by pull-rolling it down the 
carcass. With it are i-emoved the sebaceous material loosened 
from the skin by the steam and also the remaining hair, stubble 
and roots not taken off by the dehainng machine. If the temper- 
ature of the dip is kept at 250° F., the skins are suitable for 
leather. The rosin dip is reclaimed by screening out the hair and 
refortifying with more plasticizer when the adhesive becomes 
too brittle. 



Fif- •! 20— Dcpilntins hojpi. DippcU hoff carcnssci travel a short distance 
m that the adhesive will iiccome plastic. The fir.st operator starts 
stripping from the hind feet downwani. Further strippinp or "peelinir 
off" IS done by one or two more operators. 

The present method employed by the originator of the system 
i.s to add w.ater to tlio rosin and water mi.vture until it bubbles. 
The temperature is held to 210-250” F. The water and adhesive 
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form an emulsion which is plastic when cool. It can be scraped up 
easily, will not burn or yellow the shins and does not give off 
fumes. 

The hog carcasses then move into a polishing machine which 
operates on the same principle as the Albright-Nell dehairer, but 
differs in that the canvas straps have six-inch metal chains at- 
tached to the ends rather than metal tips. The hair-free, white, 
and attractive carcasses are now ready for the eviscerating room. 


Styles of Dressing and Yield 

Three styles of dressing pork (excluding Wiltshires) are 
common in the United States. They are (1) packer’s style — two 
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sides with jowls attached but head removed and leaf fat out; (2) 
shipper’s style — unsplit carcass with head on and leaf fat in; 
(3) farmer’s style — carcass split on either side of the backbone, 
making two sides and backbone. 

The dressed yield of hogs is affected by fill (although hogs 
have but one stomach) and by the degree of fatness or finish. 
The hogs that grade as U. S. No. 1 are reported to give a warm 
dressed yield, head on, of 74%-7691i or 68%-70% packer style 
(head off, leaf out, ham facings off). XI. S. No. 2 carcasses range 
approximately 2% higher and U. S. No. 3 hogs from 76% to 80% 
(packer style). The medium gi-ade hog will yield the same or 
lower than the U. S. No. 1 hog, depending upon its conformation. 

In estimating the cost of the carcass, divide the dressing 



Fiir. 4.22 — Packer style. 
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percentage into the price per hundred pounds live weight. This 
fig^ure, however, does not include the true cost of the carcass 
since labor in handling and slaughtering and overhead have not 
been included. 

Chilling the Hog Carcass 

The carcass is split through the center of the backbone with 
a saw or a cleaver, dividing it into two sides. The head is re- 
moved but the jowl is left attached to the carcass. The leaf fat 
should be pulled loose from the inside of the carcass and left 
attached at the ham. This hastens the chilling of the side 
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and lessens the danger of souring. After the blood is washed 
from the neck, the carcass is moved into the chill room where 
the temperature is held around 34° F. Where large numbers of 
warm carcasses are handled, the chill room is generally pre- 
cooled to a temperature several degrees below freezing to com- 
pensate for the heat from the carcasses which raise the cooler 
temperature considerably. 

The cooler shrink on a 24-hour chill will average befrveen 2% 
and 3%, depending upon the humidity of the cooler. The inside 
temperature of the ham should reach 38° F. for thorough chilling. 

Wiltshire Side 

A Wiltshire is an English style side of pork that must con- 
form to rather rigid specifications in order to satisfy the English 
market. It consists of the entire side or half of a hog carcass 
minus the head, feet, aitchbone, backbone, tenderloin, and skirt. 
The sparerib and neck rib are left in the carcass. 

The ideal side weighs approximately 60 pounds; minimum 
40 pounds, maximum 80 pounds. The ideal length from the fore 
part of the first rib to the fore end of the aitchbone knob is 29 
inches; minimum 26 inches, maximum 82 inches. Wiltshires are 
cured and then packed, either in bales or boxes, for export. They 
are smoked after they reach their destination. 

Canadian Hog Marketing 

In 1940, Canada instituted the plan of marketing hogs on 
the rail instead of on foot. This system of marketing, based on 
rail grading, has standardized the Canadian hog market and 
operates as follows: Ownership of the hog is established by tat- 
tooing an indelible brand on the shoulder of each animal. Tlie 
hog is dressed and weighed. A government grader marks the 
grade on the grading tag with the tattooed identification number. 
Part of the tag is sent to the accounting office for the estimate of 
payment, the other part of the tag is attached to the carcass. 
Tile farmer receives a statement with his check showing the 
grade, the price per grade, insurance. Dominion premium and 
other charges. The government paj-s the farmer bonuses for 
gi-adcs A and B1 hogs. 

General 

Aged boars arc practically inedible because of sex odor .and 
should be .'old to a packer who processes them for their by-prod- 
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ucts. Castrate young boars several months before slaughter. 

Cracklings is the term applied to the pressed, rendered pork 
fat remaining after the lard has been extracted. 

Trichina, a microscopic parasite, is found to be more preva- 
lent in garbage fed hogs. 

The lowest monthly average price paid for live hogs at Chi- 
cago since 1900 was $3.10 per hundredweight, December, 1932. 
The highest price on record was $30.50 paid September 11, 1947. 

The record receipts of hogs on the Chicago market in a single 
day was 122,749 head on December 15, 1924, as compared to a 
10-year daily average receipt of 17,500 head. Prior to the Second 
World War, the United States consumed 859c of its pork pro- 
duction. 

The lowest cash price for prime steam lard per 100 pounds 
on the Chicago market since 1896 was $ 3 , 571/2 (June, 1932) as 
against the record price of $40.00 (October, 1946) . 

The greatest amount of lard exported in any one year was 
one billion, 39 million pounds in 1924. 

®It requires the slaughter of 145 female hogs to produce one 
pound of fresh ovaries h*om which corpus luteum and ovarian 
extracts are prepared. These extracts are prepared in either 
powder, tablet, or liquid form, and are of great therapeutic value 
in treating menstrual disorders in women. 

One source of pharmaceutical pepsin is the lining of the 
pig’s stomach at the pyloric end. 

Pigskin has been replaced by cattle hides as a covering for 
footballs. Its most common use is in leather for gloves, pocket- 
books, handbags, brief cases, toilet cases, tobacco pouches, book 
binding, and leggings. 

The greases secured from inedible hog fat are “A” -white 
grease (less than 2% free fatty acid), “B” white grease (iess 
than S. 0 % free fatt>' acid) , and brown grease. 

Lard oil is made from "A" white gi’ease and is used for 
making a high grade lubricant used on delicate running machine 
parts. The oil from “B" white grease is sometimes called “extra 
neatsfoot oil” and is used in giving added viscosity to mineral 
oils. The oils made from the broum grease are used in com- 
pounding cutting oils, heavy lubricating oils, special leather oils, 
illuminating oils, and stearic acid, and are combined ^\ith par- 
affin in candle making. 

'Clemens, R. A. By-vrodnets in the Faeking Industry, (University of 

Chicago Pre,a. Chicago. MLSU - CENTRAL LIBRARY 
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About 8% of the hogs slaughtered in the United States are 
slaughtered on farms. 

Floor and wall tile made from tanned pig skin from fat 
backs is a new idea. The claim is that they are tough and resilient 
and scuff slightly but the abrasion loss is negligible. They are 
easy to clean and wax and their wearing quality is as good or 
better than competing floor coverings. 


Cattlei Hoe, Sheep, and Lamb and Call Slaughter by Stales.’ 



Cattle 1 

Hogs I 

Sheep and Lambs 

Calf 

State 

Total 

Annual 
Average 
per Head 

Total 

Annual 
Average 
per Head 

Total 

Annual 
Average 
per Head 

Total 


1000 

Head 

Pounds 

1000 

Itcad 

Poundi 

1000 

Head 

Pounds 

1000 

Head 


208 tt 

1.0 10 

MO 0 

235 

270 3 

87 

372 7 


478 0 

1 117 



677 0 1 


900 S 


30a S 

1.230 

1,533 0 

198 

1 ] 222 0 1 

93 

311 9 


833 0 

1 078 

2 877 0 


371 6 

89 

603 £ 


l.OSO s 


' 4 395 0 

219 

' 186 2 1 


169 4 


584 0 

990 

4.965 0 

210 

: 203 1 

06 

109 1 


1.404 0 

l.OM 

1 5 600 0 

261 

1 4S7 5 1 


339 fi 


601 5 


1 1,509 0 

233 

694 5 I 


407 0 


012 0 


1 3 701 0 

237 

1 193 0 


1,087 S 


1,308 Q 


S.6II 0 

249 

669 5 


255 C 


2 270 0 


15.163 0 

216 



369 4 


1,032 0 


4 189 0 

240 

C28 5 

98 

1,056 0 


47 3 


107 7 

260 

92 9 


5 




2 372 0 

257 

643 0 


4 




4 425 0 

253 

1 026 0 


11 6 




3,083 0 

246 

330 7 


87 8 

Ud and Md * 

136 0 

1 1.075 

911 0 

218 

, 103 0 

90 

103 2 




2.031 0 

1 213 

9 4 

1 81 

211 8 




180 9 

221 

10 5 


13 9 




1 013 5 

220 

1 5 


22 9 


03 2 

809 

465 5 

2ir> 

1 0 

90 

i 41 4 


2G2 0 


1 640 0 

207 


1 85 

67 3 


286 6 

870 

567 5 

210 

I 1 

75 

1 113 5 


188 8 ! 

93S 

1 434 0 

236 

241 2 

89 

33 9 




2 115 0 

226 



183 3 


176 7 

839 

850 0 

214 

1 4 

84 

45 S 

Mississippi 

228 7 

803 

584 5 

222 i 

S 

92 

81 S 


112 4 

802 

276 4 

221 , 

1 


27 5 


179 8 

763 

193 8 

206 

2 0 

74 


UkUloita .. 

294 8 

881 

723 5 

240 

6 6 

: 97 



1,222 5 

881 

1,963 0 

238 1 

1,007 0 

91 


Montana . 

83 9 

989 

268 5 

232 

6 5 

95 

2 6 

Idaho 

169 5 

1,014 

179 4 , 

217 1 

43 7 

' 107 


Wyomine 

17 4 

1,012 

36 3 1 

227 

3 7 

lOS 


Colorado 

906 0 

l.OSI 

562 5 

232 1 

1,423 0 

105 


\ew Mexico 

67 7 

890 

97 0 

228 

41 6 

i 107 


Anront 

144 1 

857 

173 4 

235 

1 6 

103 



176 8 

986 

333 9 

229 1 

269 0 

10' 



23 9 

1 026 

7 1 

219 1 

10 S 

103 


\\a8hmrton_ 

300 5 

I.0I4 

833 0 

217 

170 6 



Oregon 

232 0 

989 

486 5 

218 

234 0 

1 99 


Californm _ _ _ 

2,207 0 

1.046 

1,846 0 

231 

2 38S 0 

1 104 

458 S 

u s _ 

22,930 5 

1.014 

81.591 9 

237 

15,179 0 

99 

7,683 2« 


‘Includes slaughter under Federal inspection and other wholesale and retail slaughter; 
excludes farm slnuehter 

includes Maine, New Hampshire. Vermont, Massachusetts, Rhode Island and Connecticut. 
'Includes the District of Columbia. 

♦Averatre weiKht per head. 2t4.,^ounds. 
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Processing Hog Hair 

The hair is cooked in wooden vats either in (1) plain water, 
(2) water with acetic acid added (100 to 1), or (3) water with 
detergent (76% solid caustic soda). The cooking loosens the cuti- 
cle and scurf and requires from 4 to 6 hours. The hair passes 
from the cookers into high speed cylinders studded with 3^ inch 
steel pins into which hot water and steam are fed. These W’ashers 
and pickers remove the cuticle and scurf and the picked hair 
passes by conveyor to the feed apron of a drying machine where 
blasts of hot air dry and fluff it. A suction tube draw’s the dried 
and fluffed hair into a winnowing machine which removes the 
dust and fine hair. A cut aw'ay intake in the suction tube permits 
the toe nails to drop through. The finished hair is baled in bur- 
lap bags. The yield of finished hair on the basis of a 10% 
moisture content is 35% in summer and 75% in winter. 
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CATTLE SLAUGHTER 


MARKET CLASSES AND GRADES 
OF SLAUGHTER CATTLE 


Beef Steers (Yearlings) 


Light weight 800 pounds and down 

Medium weight 800 to 950 pounds 

Heavy weight 950 pounds and up 


Prime, choice, good, 
■ standard, com- 
mercial, utility, 
cutter, canner. 


(2 years old and over) 

Light weight..ll00 pounds and down 
Medium weight..ll00 to 1300 pounds 
Heavy weight 1300 pounds and up 


Prime, choice, good, 
■ standard, com- 
mercial, utility, 
cutter, canner. 


Butcher Stock 

Heifers — ^Prime, choice, good, standard, commercial, utility, 
cutter, canner. 

Cows — Choice, good, standard, commercial, utility, cutter, 
canner. 

Bulls — Choice, good, standard, commercial, utility, cutter, 
canner. 

Stags — Choice, good, standard, commercial, utility, cutter, 
canner. 

Beef steers (lV^-2Vt years old) furnish the bulk of the high- 
grade beef sold on the markeL Open (not bred) and spayed 
(ovaries removed) beef heifers furnish a high-grade moat that is 
even finer in te-vture than steer beef but heifers run slightly lower 
in dressed yield due mainly to a greater amount of internal fat 
Buyers discount prices offered for open heifers ns insurance 
against pregnancy which lowers dressing pcrccnhige. Tests have 


63 



64 


THE MEAT WE EAT 


shown very small differences in yield of various cuts between 
steer and heifer carcasses of the same srade. 

jMost high-trrade beef steers and heifers are prain fattened. 
Grass-fed cattle generally fall into the lower grades and great 
numbers are bought by Com Belt farmers for further fattening. 

Slaughter Cattle 

All of the market classes and grades of cattle bought for 
immediate slaughter come under this general classification. 

Prime Cattle 

The prize winning animals exhibited at the premier fall and 
winter livestock shows typify the highest .segment of this grade 
as to form, finish, and quality. The number of steers eligible for 
this grade has increased considerably under the revised grading 
system. Since yield increases with added finish, this grade nat- 
urally shows superiority in this respect. Prime cattle should dress 
from 60% to 67%, The highest reported yield to date was 
76*14% made by a spayed Angus heifer showm at the Smithfield 
Fat Stock Show in England. 

Choice Cattle 

Animals to grade as choice should have most of the charac- 
teristics of the prime grade in moderation. They should dress 
from 58% to 60%. 

Good Cattle 

Cattle of this grade not only carr>’ less finish than choice 
animals but also lack the uniform beef conformation of that 
grade. They are more uneven in their top, are slightly higher 
off the ground, and do not show the uniform depth of body nor 
the fullness of muscling characteristic of the choice grade. They 
should dress from 52% to 58%. 

Standard Cattle 

These are young, soft boned cattle that were formerly in- 
cluded in the commercial grade. They are generally light weight, 
unfinished cattle of either sex, and deficient in conformation. The 
jdeld is from 45% to 52%. 

Commercial Cattle 

Cattle showing advanced maturity and consisting in the 
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main of breeding cows make up this grade. The yieid is from 
42% to 52%. 

Utility Cattle 

These cattle are rangy, angular and thinly fleshed and vary 
considerably with age. 

Cutler and Canner Cattle 

These grades are represented mainly by old cattle having 
the characteristics of the dairy breeds which lack the inherent 
meat qualities of beef animals. 

BEEF OPERATIONS 

Cattle should be kept off feed at least 24 hours previous to 
slaughter. Results of a test conducted at the Pennsylvania Agri- 
cultural Experiment Station to determine the effects of fasting 
beef animals for periods ranging from 24 hours to 48 hours on the 
yield and appearance of the carcasses were definitely in favor of 
the longer fast period. The fasted animals bled out more thor- 
oughly, were easier to dress, and the carcasses were brighter in 
appearance than those from cattle allowed feed up to the time of 
slaughter. Undue rough handling or excitement causes the blood 
to be forced to the outermost capillaries from which it will be un- 
able to drain as thoroughly as it would under normal heart action. 
This i-esuHs in a fiery carcass (pink tinge to the fat), which has 
lower keeping qualities due to the retained blood. 

Stunning 

Tie the animal to a post or a ring in the floor, or drive it into 
a knocking pen, if available, and deliver a sharp blow midway 
between the eyes and the top of the poll. 

In the packing plant which wishes to comply with the Hu- 
mane Slaughter Act, one of a number of compression guns can be 
used. They are made with long or short handles and are of the 
penetrating type. They operate on the forehead or behind the 
poll. A nonpenetrating typo requiring a heavier charge is forth- 
coming. Electrical stunning of cattle needs further development. 

Sticking 

Standaud ^Method 

Take a position with your back to the bri.sket, if the animal 
U on the floor. Make an incision over tile point of the brisket 
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Fig. 6.1 — Power actuated stunner. Uses 22 caliber rim fire power loads m 
five graded strengths for effective stunning of all weights of cattle, 
calves, hogs and sheep. New packing house tool meets all legislative 
and humanitarian requirements, can deliver effective stunning blows 
to pates or backs of heads. Automatic penetrator rod retraction, lever 
type trigger, sleeve style bolt, light weight and compact desi^ are 
among the features of the new stunner, made for easy portability and 
comfortable one-hand operation. (Courtesy, Remington Arms Co., 
Bridgeport, Conn.) 



Fig. 52— A compression stunner for eaUle. In this case, the stunner 
(penetrating type) is aimed at the medulla oblongata. (Courtesy. Thor 
Power Tool Co., Aurora, HI.) 


toward the jaw. Insert the knife in front of the brisket at a 45° 
angle and sever the carotid arteries and jugular vein. 

Kosher IHethod 

Hoist the animal without stunning and cut across the throat. 
The sticking is done by the rabbi or scblachter. 

Heading 

(1) Open the hide from the horn to the nostril and skin out 
the front of the face. (2) Continue the opening from the stick 
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do\vii through the center of the jaw and skin out the side of the 
face. (3) Turn the head and skin the opposite side. (4) Grasp 
the jaw in one hand, bend the head back on its poll and remove 
the head by cutting through the Adam’s apple and the atlas joint. 








Fig. 5.3 — marks the spot — to hit. 

Shanking or Legging 

Place the skinning rack under the withers and roll the ani- 
mal on the rack. If a beef pritch is used instead of a rack, insert 
a pritch on cither side of the brisket. Open the hide on the rear 
of tlio fore shank and the rear of tlie Iiind shank, continuing the 
cut to the mid-line to be made on the belly from the neck to tlie 
bung. Sever the tendon by cutting acro.ss the .shank and snip off 
the dew claw.s. Skin out the shanks and rcmoye.them at the break 
or .smootli joint below the knee and liock. "r. "Nak or smooth 


joint is at the enlargement, about an inch/ 


'■e knee joint. 




just where it tapers down to the canon bone. On the hock it is 
about an inch from where the taper takes place. A decided groove 
is evident when the knife rests at the proper spot. Cut around to 
either side and then grasp the shank near the foot and give a 
.sharp thrust downward and outward from the stifle joint. Oc- 
casionally the break joint will have ossified in aged animals, in 
w’hich case it will be necessary to use a saw. 


Siding 

Grasp the hide firmly with an upward pull and wdth long, 
smooth strokes of the skinning knife, remove the hide do^vn over 
the sides. The bevel of the knife must be flat to the hide to avoid 
making cuts or scores. This is one of the most difficult tasks in 
the skinning operation and requires considerable experience be- 
fore satisfactory progress can be made. Attempt to avoid scoring 
or cutting the hide, as this low’ers its value for leather. 


Opening 

Cut through the center of the brisket with a knife and then 
saw through the sternum. Insert the handle of the knife in the 
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Fig. 5.4 — Sticking. The position of the feet of the operator stretches the 
neck of the animal. 

just where it tapers down to the canon bone. On the hock it is 
about an inch from where the taper takes place. A decided groove 
is evident when the knife rests at the proper spot. Cut around to 
either side and then grasp the shank near the foot and give a 
sharp thrust downward and outward from the stifle joint. Oc- 
casionally the break joint will have ossified in aged animals, in 
which case it will be necessary to use a saw. 

Siding 

Grasp the hide firmly with an upward pull and with long, 
smooth strokes of the skinning knife, remove the hide down over 
the sides. The bevel of the knife must be flat to the hide to avoid 
making cuts or scores. This is one of the most difiicult tasks in 
the skinning operation and requires considerable experience be- 
fore satisfactory progress can be made. Attempt to avoid scoring 
or cutting the hide, as this lowers its value for leather. 

Opening 

Cut through the center of the brisket with a knife and then 
saw through the sternum. Insert the handle of the knife in the. 





Fig'. 5.7 — Removing the beef tongue. 


abdominal cavity with the blade leaning backward and open the 
belly cavity. In case of a male, the pizzle must be removed first. 
It is well to pull the small intestines out of the abdominal cavity 
before separating the rounds at the aitchbone. Each top round 
muscle is covered with a tough membrane and ■where the two join 
over the high point of the pelvis they form a decidedly heavy, 
white appearing membrane. Follow the membrane and avoid 
cutting into the muscle. The knife is then readily forced be- 
tween the soft cartilage that joins the pelvic bone at this point. 
In old animals, the pelvis will have to be sawed. 

Rumping 

The beef tree is inserted in the hocks and the carcass raised 
to a convenient height for tailing and removing the hide from 
the round and rump. Skin around the base and split the hide 
the entire length of the tail. Sever the tail two joints from the 
body and skin entirely around its fat^e. By placing a cloth over 
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. 1 , The dotted line indicates where the 

Fig 6 8— The pattern of the hide Th no g p ^ ^ 
opening is made m the hide (Courtesy, u 

, , i-Virt tnil enn Ghsily liG pulled out tlie le- 
the skinned base stu^ t ‘ ^ let ,t drop inside 

mainder of the way Cut aiounu i t 

the carcass 


EMscerating , , , . 

Loosen the fa*. A^'to'ren plaLd°cuts of the knife will 
bladder to the backbone A few t J ti,„ pnoi or into the 

allow the paunch and ened with the hands and then 

gut cait The livei should ITeniote the gall blad- 

seveicd fiom the " ‘f t, tile duct at the center of the 

der bj cutting acioss the top of the u 

liter and peel it rather abdominal fiom the thoracic 

The mcmbiaiie sepaiating the , f ti,„ tiiaphragm 



are called the pluck and consist of the heart, lungs, gullet, and 
windpipe. 

Backing 

That part of the hide attached to the outside round is either 
pulled or pounded off. The backing operation consists in running 
the knife around the back between the hide and the carcass and 
letting the hide drop of its own weight. The hide nia}^ also be 
removed by cutting in from either side as a completion of the 
siding operation. 

Halving 

Splitting the beef into sides by sawing or chopping through 
the exact center of the backbone is begun before the forequarters 
of the carcass are off the floor, A beef-splitting saw or large 
cleaver is used. Standing on the belly side of the carcass, saw 
through the caudal vertebrae to the sacrum and then take up a 
position on the opposite side of the carcass and saw through the 
sacrum and the lumbar vertebrae. Special care should be taken 
to split each superior spinus process of each vertebra since this 
has an important bearing on the weights of wholesale and retail 



, .f= Since the featlici bones in tlie rioisal 

loin, lib and chueh cuts „aiio\\, it 

legion (lib aiea) of ' jj t),e main body of the backbone 

IS desiiable to fust sau ton aid the neck and sau ing at 

This IS done b> pointing „ ' „ thioiigh each indnidual doisal 

an angle to the ‘ e, the opeiatoi of a 50 50 split of 

\eilebia at a 45° angle . the saw is in the cenlei) 

the feathei bones * ’^.ffit steadi 

Steel s the saw ’completed to the point whtie the hide 

Aftci ^.,cass IS hoisted and the hide lenioeed 

IS still attached tlie • splitting of the foieiiuaileis 

fiom the shoiildcis . emoxed fiom the inside of the neck 

IS completed and the xeiii 

W ishing and Shrouding (Clothing) 

^ , , 1 ,, I should Ih> washed off Imtli the iiisidi and 

All blood n"' , si,oulders should lx piimiied l)\ 

outside of the carcass anii 
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Fig. 5.9 — A be«f pritch keeps the animal on its back. 


arc called the jiluck and consist of the heart, lungs, gullet, and 
windpipe. 

Backing 

That part of the hide attached to the outside round is either 
pulled or pounded off. The backing operation consists in running 
the knife around the back between the hide and the carcass and 
letting the hide drop of its o\\ti weight. The hide may also be 
removed by cutting in from either side as a completion of the 
siding operation. 

Halving 

Splitting the beef into sides by sawing or chopping through 
the exact center of the backbone is begun before the forequarters 
of the carcass are off the floor, A beef-splitting saw or large 
cleaver is used. Standing on the belly side of the carcass, saw 
through the caudal vertebrae to the sacrum and then take up a 
position on the opposite side of the carcass and saw through the 
sacrum and the lumbar vertebrae. Special care should be taken 
to split each superior spinus process of each vertebra since this 
has an important bearing on the weights of wholesale and retail 
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Fijr- 5 . 13 — Splitting the brisket. 
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Fiff. 5.U— Splitting the brisl^et. 



Fig. 6.14 — Opening the belly. 
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ing the fell. 


working the shanks up and down. Cold or 

used to wash the carcass. Shrouds made froin unbleached duck 

cloth are immersed in warm water and pinned oyer the outeide 

of the sides of warm beef before they move in o . * 

The shrouds absorb the blood, smooth the external 

and cause the fat to appear white and dense ^^e sluouds o 

cloths are removed after the carcass has chilled. A 

is gaining in popularity is to wet the clothing m . 

salimeter strength salt brine at a temperature of 115 to 125 1. 

It is claimed tlilt brined cloth has greater 

it helps the cloth to absorb blood and more “^.the bimse d.s 
coloration which may be on a carcass, pooler shrinkage a^ crag 
2% to 3% in the first 48 hours or from 4 
two weeks. The amount of cooler shrinkage is p 
cooler humiditj- and the finish of the carcass. 

Can-Pack On-the-Rail Beef Dressing 
C.iiiada Packers, Ltd., were the 
en-the-rail diessiiig of beef that has "'1 

jerking. There arc 14 stations in the operation. H^iung, kn 
>ng, and shackiing the beef are performed by one man at station 
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Fig- 5-21 — Can-Pak hide pailer. 


one Sticking and scalping (heading) are performed at station 
tTvn One worker legs, butts, inserts trolley and removes the 
^hackle at the third Sition while a fourth worker legs, 

S Merfn the second leg at fourth station. At the fifft 
inserts tr ^ ^oTnnvps the front foot, performs work on the 
f M’Thl^ and”« fte head.! sLxth worker rims, 
“staL, and works on the chuck and neck. At statron 
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Hide Yield 

The weight of the hide varies with the breed of cattle. Here- 
fords carry the heaviest hides, followed by the Aberdeen-Angus, 
Holsteins and Brown Swiss. Shorthorns and the dairy breeds 
carry the lightest weight hides. Hides from the average run of 
cattle slaughtered by the large packing concerns average 7% 
of the live weight of the animals. Slaughter records of the pure- 
bred steers killed and dressed in the meats laboratory of The 
Pennsylvania State University show that Hei-eford hides average 
81/^%, Angus 71 / 2 %, and Shorthorn of the live weight of 

the animals. 

Hides should be trimmed (ears, lips and fat off), spread out, 
hair side down, in a cool place and given a liberal application of 
ice cream salt or coarse sack or stock salt. It requires from 15 to 
38 pounds of the latter to cure a 50 to 70-pound hide or Y 2 Pound 
of I'ock salt per pound of hide. For best results, the hide cellar 
should have a uniform temperature of 60°-60° F. and lower for 
long time storage. Hides wiil shrink from 15 % to 25 % in curing 
and 40 % to 50 % if left to di-y. It has been estimated that the hide 
represents one-third of the value of all other by-products of 
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seven, work is performed bj’ a single worker on the rump, tl 
bung is dropped and tail is pulled. The rosette is cleared, usii 
an air-operated skinning tool, flanking performed and hide pulli 
by the madnne operated by one man at station eight. The brisk 
is sawed and the carcass enscerated at station nine and compl 
tion of the hide pull is made at station ten. In the pulI-ofF ti 
hide drops directly into a chntc. The splitter and scriber at si 
tion eleven operates on an elevating bench, using a foot 8\ntc 
Trimming is done at station twelve, weighing at station thirtec 
and shrouding at station fourteen. 

Drift 

Cattle will lose from 3% fo 4^ of their weight if kept < 
feed for 24 hours. This is referred to as shrink or drift. It h 
become a general practice for buyers to demand this shrir 
either as a mathematical deduction from full-feed weight or 
an actual off-feed practice. If a reputation means anything tc 
feeder he will never salt or m his cattle before sale time, 
cattle buyer is seldom fooled and then only once by the sai 
man. The carcass yield \viil betray the perpetrator. 



Fig. 5.2!)— A— The cotIoot o* the lean area of the gracilis mnscle 
herfer^carasses. ^The same area on steer carcasse d) AitSlJ 
(2) pizzle ey^ (3) lean area of gracilis. This shows the 
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cattle and that the United States uses one-fifth of the world’s 
supply. 

Yield of Edible By-products 

The offal fat (internal or killinp fat) will averapo aroui^ 
of a beef animal’s live weight, ranging from IV< in pood 
cattle up to in prime cattle. The heart, tongue and liver 

are not weighed in with the carcass in determining dressed yield. 
They are sold separately. The kidney is considered a part of the 
carcass and is never removed in slaughtering. The liver null 
average about 17r of the live weight, the heart .357>. the 
tongue .25 /r and the liquid blood about 3V;»% pounds of 

dried blood with 105 ^ moisture content per 1000 pounds of live 
weight. 

The first and second stomachs of cattle are washed, soaked 
in lime water, and scraped to remove the inside wall. They are 
then cooked (and sometimes pickled in vinegar) and sold as 
tripe. The intestines are soaked, .slimed, and scrubbed, and used 
as sausage casings. Casings made from the small intestines are 
called rounds, the large intestines are called middles or middies, 
and the blind gut is called the bung. Cleaned casings are cured 
in fine salt, tied into bundles or hanks, and packed in tierces for 
sale to sausage makers. 

Care of the Beef Carcass 

A thorough chilling during the first twenty-four hours is 
essential, otherwise the carcass may sour at the hip joint — a 
deep-seated joint from which the heat is slow to escape. 

A desirable cooler temperature for chilling warm carcasses 
is 33° F. Since a group of warm carcasses w’ill raise the tempera- 
ture of a chill room considerably, it is a good practice to run the 
temperature of the room down to five degrees below freezing 
before the carcasses are moved in. 

Carcasses of beef must be quartered before they can be 
handled for shipment. The quarters should be placed in special 
crimped paper sacks and co\’ered with a stockinet. Great care 
should always be taken to keep carcasses away from odors or un- 
clean places. Truck bodies should be clean and free from odors. 
The great difficulty in transporting fresh meat on long distance 
hauls is the fact that it comes into indirect contact with so many 
odors before it ultimately reaches the consumer that it very often 
loses its identity as far as flavor is concerned. Meat is very sus- 
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The Department of Health of Hawaii reports fifty two 
slaughter houses and twenty nine meat packing and processing 
organizations in operation. Fifty per cent of the beef consumed 
is imported, primarily from the mainland. One of the largest 
cattle spreads in the world is located in the Kohala district in 
the northwest section of the “Big Isle.” 

In every 1000 pound steer there is an amount of phosphorus 
equal to that found in 100 pound bag of superphosphate. 

Meat extract made from whale meat has a weaker flavor 
than beef extract, requiring 20% to 80% more of it to replace 
beef extract in a formula. 

About 25% of the meat consumed is smokehouse processed. 

In the armed forces of the United States, the average soldier 
consumed 257 pounds of meat (excluding lard) in 1940, of which 
82 pounds was smokehouse processed (32%). 

Sodium hypochlorite (NaOCl) is one of the most effective 
as well as efficient and economical disinfectants and deodorants 
for packing house use. It is approved by the Meat Inspection 
Division (M.I.D.) 

The meat inspector examines the cheek meat of cattle for 
tape worm cysts. 

Kosher killed cattle are not stunned. 

One ton of carcass beef requires 106 cubic feet of storage 
space; if boned it requires 80 cubic feet; if boned, compressed 
and quick frozen it requires only 50 cubic feet of space. 

The carcass meat formerly carried by 10 ships requires 3.7 
ships to handle if the meat is boneless, 1.6 ships to handle the 
meat if dehydrated, and only 1 ship to handle if the meat is 
compressed and dehydrated. 

The hides from more than 100,000 cattle are required every 
year for leather accessories in the sports field. 

Meat rationing was instituted on March 29, 1943, and ended 
November 23, 1945. Meat and livestock controls were removed 
October 15, 1916. 

According to estimates of a tax expert, 114 hidden tax 
levies can be traced directly to the various ingredients of a 
hamburg sandwich and about 164 federal, slate, and local taxes 
are moulded into a cake of soap. 

About 3.5% of the c.attlc .slaughtered in the United Stales 
are slaughtered on farms. 

Canadians are basically beef and pork caters with Iamb 
accounting for less than two per cent of the total meat con- 
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Fig. 5.28— Rib from the same steer. 


ceptible to foreign odors and therefore the ideal marketing set-up 
is for meat to move directly from the coolers of the packer to a 
retail meat shop that handles nothing but meat. 

Facts Belalive to Beef (Domestic and Foreign) 

Since cattle gain apprommately 2^^ to 3% of their live 
weight at a meal, it would be logical to assume that a sales prac- 
tice of deducting of the live weight to arrive at a just sales 
weight would be fair for all concerned. This should eliminate 
much quibbling over fill and permit cattle to have feed and water 
at normal times or before them at all times. 

There are a number of programs under which the United 
States has supplied livestock and meat products to nations handi- 
capped by a lack of purchasing power. The two most important 
of these are Title I sales under Public Iaw 480, which are paid 
for in foreign currency; and dollar purchases financed under Sec- 
tion 402 of the Mutual Security Act. Total shipments under Title 
I through the fiscal years 1955-59 amounted to §80,361,000 and 
under Section 402 amounted to §60,654,000. 



VI. 

LAMB SLAUGHTER 


The period between 1925 and 1940 witnessed the almost com- 
plete elimination of mutton from the diet of the American public. 
The Agricultural Marketing Service reports show that lamb 
constitutes over 90% of the ovine meat supply. The marketing 
of sheep at an early age has eliminated much of the consumer 
objection to this type of meat because mutton flavor is mini- 
mized or is entirely absent in Iamb. 

Several other factors that have worked toward the elimina- 
tion of mutton as a block meat have been the consumer demand 
for (1) smaller cuts, and (2) less fat. Regardless of the greater 
economy of the larger cuts and the value of fat as a factor in 
quality, the public has certain tastes and requirements which 
are not readily changed. 


Market Classes and Grades of Slaughter Lamb 


Ewes 

Wethers 


pilothouse — 60 pounds down — Extra Fancy, Fancy, 
Good, Fair, Plain. 

Spring — 90 pounds do\vn — Prime, Choice, Good, Util- 
ity, Cull. 

Lightweight, 70 pounds down — Prime, Choice, 
Good, Utility, Cull. 

Handyweight, 70 to 80 pounds — Pi-ime, Choice, 
Good, Utility, Cull. 

Mediumweight, 80 to 90 pounds — Prime, 
Choice, Good, Utility, Cull. 

Heavyweight, 90 pound.s up — Prime, Choice, 
Good, Utility, Cull. 


Lambs 


Hothouse Iambs are rated by cpicurean.s as being the most 
delectable of the lamb age group;?. They are dropped during the 
months of October, November, December, and January and are 
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in tlie United States. 

Afproiiml! ».nher .1 SlaKtUtin; EiUbliitBz.lA.' 


Number Number 

Under Federal 

Federal • — 

Inspection Wholesale 


Humber Not Under 
Federal Inspection 


Ne«‘ Fczlaod . • • 

Xew 

New ■ • 

P«5n.«ylTatiia- . . 

Ohio 

Indiana 
IILnois . . 

Mkhiain... - - • 



iliancsoti . . 

Iowa 



North THVota - • 

Srith Bahota 

N»hrti«*Jba 

KaB<i>s .... • - 

Delaware and MarThni 
Vimaia . - ■ 

Wo«t VindniA .. 

North Carohaa . . 
fiyjth CaroJiaa 
Ooma -- 

Florid* . . 

KentneV.*'-.. 

Tenn***^ 

Alatama 

Arhanra^ 

Loturiana 

Ohiihoma 

Teia* 

Mrietana 

ld\ho 

CoV>rado 
Ner Mereo 

1‘lah 


I' P 


I.SIO 


3,217 
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Fi.. G.l-not.house lamb (hoK 

on U.0 New York C.tj- JrcM-brcd c,vc. 

ram nnd wns out of n Uumpshira u importnnt 

It hnd nn nbundnncc ot l«ane> laU wmen f^dc. FIot-hou«.e 

factors in Xho plock. In t&s case, consists of tlie 

Urar.’hrartf h.n^. ^UcU »nd Sndfipe. Thi, lomb weiphe-J G9 pound, 
nlire and 28 pounds, hoff dressed. 
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marketed between the ages of six to ten weeks. The name 'hot- 
house” is rather ambiguous hut its name indicates that these 
lambs have been boused in bams or sheds where they are pro- 


tected from the cold weather. 

Hothouse lambs may be defined as lambs that are dropped 
out of the regular lambing season and marketed at iive weights 
ranging from 25 to 60 pounds. This makes the hog dressed 
weight, which is about 70?!, of the live weight, range bej,ween 
18 and 42 pounds. The full dressed weight is 48% to 55% of 
the live weight. New York City prefers Iambs weighing 30 to 40 


pounds hog dressed (head and pelt on). 

Hothouse lambs are followed by the spring lamb crop from 
our early lamb producing sections in the Southwest. Both of 
these groups furnish only a limited quantity of our bulk Iamb 
supply. Lambs bom during the regular spring lambing season 
and marketed the following winter are the chief source of lamb 
carcass meat. It is during the summer months that the supply of 
yearling mutton is heaviest, and they help to fill in the period 
when lambs are rather scarce. A yearling for slaughter purposes 
is a ewe or wether between 15 and 20 months of age. Over 20 
months of age, all sheep are classed as mature mutton and it is 
no longer possible to remove the foot at the break joint. Yearlings 
are divided into two main weight groups — those under 100 
pounds and those over 100 pounds. Rams are classified as year- 
lings and two year old and over, all weights. The top grade for 
rams is choice. 


GRADE DESCRIPTION 

Lambs weighing behveen 70 and 90 pounds are in greatest de- 
mand because they produce carcasses of the weight (35 to 45 
pounds) that finds favor with the trade. Light weight mutton is 
preferred to the heavier weights by the retail trade. 

Prime 

Lambs to grade prime must have the wide, deep, smooth, 
compact conformation characteristic of animals of the meat type. 
Shoulders should be thick and neat, crops full, back broad and 
thick, and the legs exceptionally plump and low in the twist. 
Refinement in the head and legs is essential. 

The finish must be sufficient to cover the backbone so that it 
is not noticeable to the touch. This fimsh must be firm and 




Fip:. C.2— A TClwity* bIow''is "fftctive'in'^Fnlcssly 

non.penetratinp: head. The a^ve dlustmcs (Courtesy, Thor Power 
penetrating type head used for veal ana v 

Tool Co., Aurora, 111.) 
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evenly distributed. The shonr-rinp i«ml> i.s eh.-irnclcri.stic of the 
top sejrment of this {trade. 

Choice . 

Lambs of this {trade arc slitthtly deficient to prime lambs in 
conformation and diiter primarily in a more modenite amount of 
finish. Choice Iambs have siifTicient ([ii.ility t» .sati.sfy consumer 
requirements. 

Good 

This Rnide includes lambs that are somewhat deficient in 
meatiness and finish and includes a number of the better ani- 
mals of the fine wool breed- It represents a pradc that produces 
carcasses that are in demand because of their lack of trimming 
fat. 

Utility 

Lambs that are narrow and somewhat ranj:>% with lonp less, 
high twist, and unsymmetrical conformation come in this grade. 
The backs of these lambs will show a decided prominence of bone, 
have rough, prominent shoulders, bare ribs and loins, and show 
inferior breeding. 

Culls 

Thin, unsjTiimetrical, gaunt, legg>', rang>’, narrow, long 
necked, and low quality lambs make up this grade. 

DRESSING lamb 

A 24-hour fast previous to slaughter is probably of greater im- 
portance with sheep than with other forms of livestock. It not 
only facilitates the eviscerating process but adds materially to 
the bright appearance of the carcass. Some claims are made, 
although not proven, that the removal of the pelt is made easier 
by a fasting period. 

Handling 

Never lift a sheep by grasping the fleece as this causes a 
surface bruise on the carcass. Instead, place one hand under the 
jaw and the other at the dock and lead the lamb. Grasp a sheep 
by the leg when catching it. 

Tools and Equipment 

A 5-inch scimitar boning knife or a thin, well-ground shin- 
ing knife is best adapted for the job of pelting a sheep. 
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A trough-likc skinning rack on legs about T8 inches high 
for holding a sheep on its back is verj' handj'. The trough is 6 
inches vride at the bottom with sloping sides 6 inches high. These 
racks are also used for veal and are called lamb or veal racks. 
In the absence of a rack, use a table or a platform. 

A rack ■\vith the top rail 6 feet from the floor upon which to 
hang the carcass to eviscerate it should be available. 

Stunning and Sticking 

A sharp blow on top of the poll will stun sheep that do not 
have horns. The use of the captive bolt with the mushroom 
head is recommended. 

Place the stunned sheep on a table, on a sheep and veal rack, 
or on a platform. Grasp the jaw with the left hand, insert the 
knife behind the jaw, blade«edge outward, and draw the knife out 
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through the pelt. Do not allow the sheep to kick about and get 
bloody; that is the reason for keeping it off the floor with the 
head over the edge of the rack or table. 


Veiling 

With the sheep lying on its back, grasp a fore leg and open 
the pelt down the front of the leg to the jaw- Do the same on 
the other fore leg, the two cuts meeting in a point in front of the 
brisket. Do not skin out the fore legs at this time. 

Grasp a hind leg and open it down the back of the leg from 
the hoof to the bung. The knife should be held fairly flat to the 
carcass in making the opening in order not to cut the fell or ex- 
pose the muscle. 

Skin out the hind shank and remove the foot at the joint just 
above the hoof (two full joints from the pastern or mutton joint). 
Loosen the tendon over the back of the hock and then proceed to 
skin out the opposite hind leg. 

Standing to the rear left side of the sheep, grasp the cut 
edge of the pelt at the bung and pull, at the same time using the 
fist of the right hand to fist the pelt loose. Loosen it around the 
flank, cod or udder area, and then step to the right front side of 
the sheep and grasp and pull the V-shaped piece of pelt over the 
brisket. The pelt is then fisted over the belly by turning and 
pushing the fist against the pelt and not against the carcass. 

Take a strong cord and tie the tendons of both hind legs to- 
gether. Place the right arm between the pelt and the carcass on 
the belly, so the right hand will extend through to grasp the 
right hind leg. Grasp the left hind leg with the left hand and lift 
the carcass to a rack. This facilitates lifting since the burden of 
weight is on the pelt over the right arm. 

Open the pelt do\vn the center of the belly and fist it loose 
around the side and up the leg. It is safer to fist up the leg than 
to pull the pelt dowm the leg. Unless the skin is started right, 
pulling the pelt do-wn the leg may tear the protective fell and ex- 
pose the muscle. Sever the bung and pull the pelt from the tail. 

The pelt is then fisted over the shoulder and pulled off the 
back and neck. 

Sever the head at the atlas joint. Skin out the head and 
remove the tongue. 

Eviscerating 

Make an opening at the cod. insert the first and second fin- 
gers to guard the point of the knife, and continue the opening 
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to the breast. Remove the caul or web fat. Taking a position 
to the rear of the carcass, cut around and loosen the bung. 
Assume the original position, insert the thumb and finger an 
grasp the loose bung. Use the knife to sever the «i-eters that 
lead to the kidneys. These are strong and wiii tear out the kid 
neys and the kidney fat if they are not cut. 

The stomach and intestines are now easily pulled out and 
the bile duct removed from the liver. Split the chest 
or saw and remove the pluck. Packers do not remove the spleen 

or ®5TllGlts j 

Use a clean damp cloth to wipe any t" 

wash the blood out of the neck and chest cavity with water. 
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Pig. 0.9— FistitiK. Practically ^nVthrrarraM.^ The 1'"= 

by forcinf? the fist between for eviscerntion. The peUis 

shows where the carcass is to be opcnca iu 
of a sheep is rarely split. 












Fiir. 6.8 — Hoisting. The arm is placed under the fisted pelt along the belly 
and extended through to grasp a hind leg. By grasping the other leg 
with the free hand, the lamb is easily hung without undue strain on 
the operator’s back. 

Trim all scrag ends oft the neck and skewer the fore shank up 
against the arm. This latter operation plumps the shoulder. 

The Intestinal Tract 

The liver from a lamb weighs about \y^ pounds and is equal 
to veal liver in tenderness. It does not have any mutton taste 
but is slightly dryer than veal liver. 

The small intestines are stripped and cleaned and if free 
from nodules are used for weiner casings. Violin strings, tennis 
racket strings, and surgical ligatures are also made from the 
small intestines. 

The endocrine glands are used for manufacturing gland 
products such as thjToxin, adrenalin, insulin, pituitary extract, 
and ovarian extract 

On-the-rail dressing is the common practice in all packing 
houses doing a volume business. Metal spreaders with clamp ends 
suspended on trolleys are used to hold the lamb in the desired 
positions for pelting. 
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The pelt is rubbed with fine salt to preserve it until the time 
it is sold. In packing houses, a depilatory paste made of lime and 
sodium sulphide is spread on the skin side of Pelts 
day the wool can be pulled. The skins are sold to nne . 
the chief by-product of sheep slaughter and ranges from two to 

eight pounds of pulled wool per head. 

The value of a sheep skin for tanning decreases as the value 

of the wool for spinning and weaving purposes , . 

A common depilatoiy used on the farm 
burnt limestone and spreading the fresh pas e a s 

thick over the skin side of the moist pelt. In several days the 

wool can be pulled. 


xicm . 

Yearlings in pidme condition with the proper 24-hour shrink 
will dress from 55% to 61%. 

Fat show lambs average about 2% to 3% 

Choice lambs should average 52 %, whereas the run of muU 
ton type slaughter lambs in good condition will average 48% as 
against 40% for the fine wool breeds. 

Aging Lamb and Mutton 

Lamb and mutton rank with beef “ 
dependent upon the temperature of the refrigerator and the 

amount of fat covering the carcass. it is not 

Unless a refrigerator is equipped with ®ten'amps, it m not 

advisable to age utility ‘^""Xce yearling ™sTs are 
can be aged for several weeks and choice yeaii t 

best if aged three or four weeks. 

”“‘“uliar mutton flavor characteristic of some yearlings 

rsUtrefsL1-^th?fl« 

the intestinal tract. ,, „ +_ in con- 

2. Improper dressing-allowing the fleece to come in 

tact with the dressed carcass and soiling ^ 

3. Age-the absorption of the wool oi by the fat 

To offset the 'intestinal tract through 

countries to force water or air into the intes 

the rectum. 
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The author made a series of interesting tests consisting of 

the hanging with the fleece on for 

several hours until it was well bloated before it was eviscerated 
After aging for seven days under refrigemtion, some rib chops 
were taken from the carcass and broiled. Kesulb-no mutton 

A lamb carcass was rubbed with the wool side of the pelt. 

Result — no mutton flavor. , , . j 

3. A lamb chop from a carcass previously tested 
flavor (which was absent) was suspended m a jar a 
filled with gas drawn from the rumen of 

The chop remained in the gas-filled jar for 12 hours. Result-no 

mutton flavor. , , j ^ i Po 

4. A similar chop was rubbed with extracted 'V°ri oil. Re- 

sult-an objectionable flavor but different from the characteris- 
tic mutton flavor. , 

5. A rib chop from each of ten aged Merino ewes was 

broiled. No mutton flavor (likewise no fat). . . , 

6 The fat from three fat yearling show wetheis was fried. 
Result-Io 4tton flavor; in fact, it tasted somewhat similar 

"'“".^Tke writer was served two lamb chops in a restaurant. 
Result— mutton flavor and no way to tell what caused it. 

facts About Lamb 

Lamb is the most easily digested of oommercial meats 

and therefore finds wide use in the diet o mutton 

There is less religious prejudice against lamb and mutton 

than any other meat except fish. 

The flesh of goats is called “chevon. , 

The fat surrounding the paunch an i 
called the “web” or “caul” fat. in the leg. 

About 30% of a good lamb or mutton 

Fewer lamb and mutton carcasses are condemned b> 

meat inspectors than any ° ^ and mutton than any 

New Zealanders consume more lamb an 

.. .. .»■ ..a ... 

over the front of the hind legs. 
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“Hog dressed’* means to dress with head and pelt on hut feet 
and viscera removed. The object of this method of dressing is 
to hold down shrinkage and thus aid in maintaining pink color 

of baby lamb. , 

Hot-house lambs are dressed “pluck-in,” packed in barrels or 
bundles, and shipped by express or truck to large metropolitan 
centers w’here a demand for this specialized product exists. 

Hot-house lambs are now sold on a per cent basis. Before 
"World War II, they were sold by the carcass and not by the 
pound. Choice to fancy grades averaged between $8 and $10 per 
head, the higher prices being realized on 30- to 40-pound car- 
casses for the Christmas market. 

The condition in hot-house lamb is based on the amount and 
covering of kidney fat. A short, thick, compact Iamb with kid- 
neys entirely covered with white fat will grade as extra fancy, 
which is the top grade in this class. 

The record receipt of sheep in one day on the Chicago mar- 
ket was 71,792 on Oct. 16, 1911. 

The United States imports about five million pounds of 
sheep casings annually and eleven million pounds of other natural 
casings. 

The record year <1948) for sheep and lamb slaughter (in- 
spected, non-inspected and farm) was a total of 27,070,000 head. 

The dressed yield for sheep and lambs in the United States 
(inspected, non-inspected and farm) averages 47%. 

California and Arizona spring Iambs reach the eastern mar- 
ket during April, May, and June. 

About 3.75 pounds of grease wool is required to make one 
pound of woolen cloth. 

Pulled wools constitute about one-seventh of all the wool 
produced in the United States. 

Sheep skins from which the wool has been pulled sell from 
§3 to $6 per dozen. The skins of long wooled sheep supply the 
best wearing leather, Merino the poorest. 

Goat skins are more valuable than sheep skins because they 
are larger and wear better. 

A great deal of sheep skin is used for book binding, hat 
sweat bands, shoe linings, gloves, and chamois skins. 

A “hoggett,” a “haggerel,” a “lamb hog,” or “tup hog” (if 
castrated— a “wether hog*’) are terras applied to a male lamb 
from weaning time until shorn. 
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“Haggis’ is a Scottish food 
livers of sheep or calves, highly 
and boiled in a sheep stomach. 
The small intestines from 11 


made from hearts, lungs and 
seasoned, mixed with oatmeal 

sheep are needed to supply the 


gut strings for a tennis racket. 

About 2% of the lambs slaughtered in the United States aie 


slaughtered on farms. 


vn. 

VEAt AND 
CALF SLAUGHTER 


Considerable confusion is evident in circles outside the livestock 
industry as to the distinction that exists between a vealer and 
a calf. The United States Department of Agriculture defines a 
vealer as an immature bovine animal usually not over 3 months 
of age. A calf is defined as an immature bovine animal which for 
a considerable period of time has subsisted in part or entirely on 
feeds other than milk. 

Since it is rather difficult to determine the age of a vealer 
or calf, no set age can be ^ven as a definite dividing line. Weight 
and conformation are used more as a basis for determining their 
classification, with weight being the determining price factor 
among vealers and calves of equal conformation, finish, and 
quality. 

VEALERS 

There is no sex classification made for vealers since they are 
not old enough for sex conditions to have had any influence on 
their physical characteristics. They are sold on the market for 
slaughter purposes only. The greatest supply of vealers comes 
from dairy farms during the spring and fall months. The large 
market centers for veal are New York City, Buffalo, Chicago, De- 
troit, Jlilwaukee, and South St, Paul. 

MARKET WEIGHTS AND GRADES OF VEALERS 
Lightweight, 110 pounds and down — Choice, Good, Standard, 
Utility, Cull. 

Mediumweight, 110 to 180 pounds — ^Prime, Choice, Good, 
Standard, Utility, Cull. 

Heavyweight, 180 pounds up — Prime, Choice, Good, Stand- 
ard. 
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Prime Grade 

Vealers of this grade are usually crossbred or high grade 
animals of beef type or exceptional individuals of the dairy 
breeds. They are smooth, deep, thick, and compact, and the 
udder or scrotum shows a marked fullness, indicating good condi- 
tion. Vealers of this grade range from 4 to 8 weeks of age, weigh 
betiveen 140 and 190 pounds, and dress from 62% to 67%. They 
are rather scarce on the market. 

Choice Grade 

Representatives of this grade are quite similar to prime veal 
in every respect except finish. They are more plentiful on the 
market than prime veal and are usually slightly younger. They 
range in weight from 110 to 140 pounds and dress around 60%. 
Some beef breeding is represented in this grade, although ani- 
mals of dairy breeding predominate. 

Good Grade 

Vealers of this grade are more numerous than the preceding 
grades and although they must possess a moderately high degree 
of the qualities of the higher grades, they carry less finish and 
show more bone and less uniformity. They range between 3 to 6 
weeks of age, usually weigh, from 110 to 120 pounds, and dress 
from 55% to 60%. They show mostly dairy breeding. 

Standard Grade 

A large proportion of the supply of vealers are of this grade 
and they are largely of dairy-type or scrub breeding. They lack 
finish, are rather leggy and hippy, rough in the shoulder, and 
light in the round. The market supply is greatest during April, 
May, and June. They are relatively young, weigh from 90 to 110 
pounds, and dress from 50% to 55%. 

Utility Grade 

This grade is deficient in every respect, being thin, rangy, 
and angular. They include a rather wide range of weights (90 
to 180 pounds) and individuals may be very fine boned and small, 
or large boned and coarse. The breeding is very plain and the 
dre.ssed yield averages 60%. 
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Cull Grade 

Vealers of this grade are extremely rough, rangy and nar- 
row, very deficient in fleshing, and unsuited for producing car- 
cass veal that can he retailed as cuts. 

Immature Veal 

The practice on many dairy farms which do not have pure- 
bred stock is to allow the calf to suckle the dam for several days 
to remove the colostrum milk. The calf is then sold to a dealer 
for slaughter or it may be sold to a farmer or dealer who keeps 
some cows for the purpose of vealing calves. The carcasses of 
these immature vealers are usually designated as ^^bob veal.” To 
discourage the safe of immature veai, most states have kffisia- 
tion regulating the legal age at which veal can be slaughtered. 

“Vealing” calves refers to the feeding of young calves either 
by hand or by letting them suckle strange cows, and supplement- 
ing the milk ration v,dth a grain gruel. Many calves are vealed 
by feeding them prepared calf feeds and skim milk. When such 
feeding has produced calves of the desired weight they are sent 
to slaughter. 


MARKET CLASSES OF SLAUGHTER CALVES 


Clats 


Steere 

Heifers 

Bulls 


Weight SetecUen tSrafle 

Tjightweight, 200 pounds dovsn — ^Prime, choice, good, 
standard, utility, cull. 
Mediumweight, 200 to SOO pounds— Prime, choice, good, 
standard, utility, cull. 
Heavj'weight, 300 pounds up — Prime, choice, good, 
standard, utility, cull. 


Sex conditions have caused some changes in the physical 
characteristics of calves over 3 months ot age that are not evident 
in vealers, and hence the market classifies calves as to sex. Size 
and weight are important in the selection of calves, either for 
slaughter purposes or for further feeding. The prime, choice, 
and good grades are individuals that show varying degrees of 
beef breeding, usually being high grade or crossbred calves, and 
are only offered occasiomally at any market for slaughter pur- 
po.sC!i. They are generally resold as .Stocker or feeder calves to 
be grown out and fattened as yearlings or as two-year.olds. 
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The standard and utility grades are deficient in conforma- 
tion, finish, and quality and show dairy or scrub breeding. They 
are numerous throughout the year, especially in the autumn. 

METHODS OF DRESSING VEAL 

Veal is either dressed with “skin off” or “skin on” (hog dressed). 
Most markets require the “hog style” carcass because it pre- 
vents the outer surface of the carcass from becoming dark and 
dry. Where carcasses have the skin off, the practice is to remove 
the skin just before shipment and cover the carcass with muslin 
or a gelatin dip to keep it from becoming soiled in handling and 
to preserve the fresh appearance and bloom. Calf carcasses are 
dressed generally with skin off and split into sides, in the same 
manner as beef. 

Handling, Stunning, and Sticking 

Vealers and calves should be kept off feed for 18 hours be- 
fore slaughter. They should be handled with care to avoid bruises 
and undue excitement. 

Any of the mechanical stunners can be used but the mush- 
loom type head is preferable. Electric stunning works well on 
calves. 



Fiir. 7.1 — BlMcIinc (cut-throat). 



Fig. 7.2— Fisting the sVin from the sides. 


Two methods of sticking are common. The one is to "kosher 
stick” or cut the throat just back of the jaw. The other is to 
stick in front of the brisket as in the sticking of beef. Since 
calves struggle for a longer period after sticking than other 
classes of livestock, it is well to hoist them before sticking. This 
keeps them clean and makes it easier to skin out the head and 
fore shanks. 

Dressing 

Skin off . — The method of opening the skin is the same as in 
beef. Since a calf skin is thinner and softer and more readily 
scored or cut than is a beef hide, the better plan is to pull or 
pound it off the sides and back of the carcass. 

SJ:in on (hog dressed). — The skin is opened from the hoof 
to the knee on the fore shank and to the hock on the hind shank- 
Sldn out the fore and hind shanks and remove them at the break 
joint. Skin out the head and remove it at the atlas joint. Split 
the skin and carcass over the median line of the belly from the 
back end of the brisket to the cod or udder. Cut around the 
bung and let it drop into the abdominal cavity. Remove the en- 
trails from the abdominal cavity but leave the liver in the car- 
cass. The gall bladder must be removed from the liver. 
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Cut the diaphragm and remove the pluck Care must be 
exercised m this operation in order to keep from mutilating 
the thymus gland oi sweetbreads The sweetbread and liver are 
considered part of a veal carcass and are weighed with the car- 
cass They are removed in calf caicasses 

The caul or stomach fat is draped over the legs (rounds) of 
the veal carcass if the veal is dressed, skin off 


Facts About Veal 

There is no age limit set by law on veal slaughteied in Penn- 
sylvania 

“Bob” or iminature veal, although not unwholesome, is an 
uneconomical buy because of (1) the high moisture content, (2) 
the large proportion of bone to lean, and (3) the low quality 
The record receipt of calves at Union Stock Yards, Chi- 
cago, was 10 673 on Sept 4, 1934 

Approximately 11 million calves are slaughtered in the 

United States each year 

The skins from stillborn calves are called slunk skins and 
have a short tine haii Cattlemen have them tanned and made 
into jackets and vests 

The skins from immature or “bob veal are called deacon 
skins” and generally weigh under 9 pounds 

The most desiiable calf skins weigh from 9 to 15 pounds^ 
Those weighing between 15 and 25 pounds are called kip skins 
Veal consumption in the United States is greatest among the 

foreign population _ , 

A large percentage of gelatin comes from the bones of veal 
The largest percentage of veal is slaughtered in packing 
plants located in large daiiy centers 

Each state has its own regulations concerning the use at 
which veal can be slaughtered, ranging from the statement that 
veal must be wholesome (Pennsylvania) to three, four, six, and 

eight weeks of age , j j * j, i 

Veal carcasses are sold either whole or divided into fore and 
hind saddles Calf carcasses are also split and sold by the side 
A veal liver of usual size weighs from three to foui pounds 
and sells foi t^\o to three times the price of beef li\cr. 

Sweetbreads of veal arc sold either bj the pair or by weight. 
Tlie heads of veal calves find favor with peoples of tare.^ 
extraction who cook them and use the head meat and broth with 
noodles or as gelled meat. 
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Number 1 calf skins averaged 72.15 cents per pound and 
number 1 kip skins 51.37 cents per pound in Chicago during the 
year 1919. 

Because of the high moisture and gelatin content of veal, it 
finds wide use in a beef, pork, and veal mixture for the making 
of meat loaf. 

Live veal prices in the east are generally a dollar per hun- 
dredweight higher than top prices for similar grades in Chicago. 

About 4.5% of the calves slaughtered in the United States 
are slaughtered on farms. 
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Iiilodem conditions malce it almost impossible to cut production 
and distribution expenses for the majority of commodities; 
hencej one of the most important opportunities for gaining com- 
petitive advantage, or even for enabling an industry or individual 
business to maintain its position in this new competition, is to 
reduce its manufacturing expense by creating new credits for 
products previously unmarketable. From the viewpoint of individ- 
ual business, this manufacture of by-products has turned waste 
into such a source of revenue that in many cases the by-products 
have proved more profitable per pound than the main product, 
according to Rudolph A. Clemen. 

By-products are everything of value produced on the killing 
floor other than the dressed carcass and are classified as edible 
and inedible. Livers, hearts, tongues, kidneys, brains, oxtails, 
sweetbreads, fats, and blood represent the edible by-products, and 
these along with parts of the carcasses can be converted by manu- 
facture into many other edible products. Far the greatest number 
of manufactured by-products are made from the inedible by-prod- 
ucts and it is in this business that an integration has taken place 
between packers, subsidiary corporations, and corporations out- 
side of their control. 

The greatest percentage return is realized from the by-prod- 
ucts of cattle, followed by those from sheep and hogs. Although 
the per-head money return on hog by-products is low, the large 
number of hogs slaughtered makes the total sum quite large. 
Values change as science develops new uses and new products 
through research. 

OLEOMARGARINE (MARGARINE) 

The more popular term "margarine” is used in designating the 
product, and the federal law of 1886, which labeled the product 
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oleomargarine, was later amended in this respect. The product 
originally was made exclusively from beef fats known as oleo 
oils, but the oleo prefix is misleading when applied to today’s 
vegetable margarines. 

An Act of Congress passed in 1886 defined oleomargarine as a 
product of certain well known edible animal fats and coloring mat- 
ter made in the semblance of butter. Any other wholesome article 
of food of the manufacturer's choice was permitted to be mixed 
with these ingredients. A subsequent act passed in 1930 defined 
oleomargarine as a product of certain animal fats, butter, veg- 
etable fats, fish fats, and coloring matter churned, emulsified, or 
mixed in cream, milk, or water or other liquid and made in the 
semblance of butter. Any other wholesome article of food of the 
manufacturer’s choice was permitted to be mixed with any of 
these ingredients. (As might be supposed, fish fats have never 
been used in the manufacture of oleomargarine.) 

(1) In 1941, margarine was defined by the Food and Drug 
Administration of the Federal Security Agency under authority 
of the Food, Drug, and Cosmetic Act of 1938 as a food, plastic 
in form, which commonly consisted principally of one or more of 
the following fats; (a) rendered fat obtained from cattle, sheep, 
swine, or goats, or from two or more of such types of animals, 
(b) vegetable food fat or oil or both, (c) stearin or oil derived 
from any such fat or oil. Such ingredients are sometimes hy- 
drogenated. 

(2) Oleomargarine sometimes contains a combination of two 
or more of the vegetable and animal fats named in paragi-aph 
(1), and the relative quantities of vegetable and animal fats used 
affect the properties of the product. Where such a combination is 
osed, the product will retain some of the properties of both the 
animal and vegetable fats if such fats are present in equal quan- 
tities by weight, or if the weight of neither fat exceeds the weight 
of the other by a ratio greater than 9 to 1. 

Milk and Milk Products Permitted to Be Used in Making 
Margarine 

(3) Oleomargarine is made by intimately mi.xing one of the 
five following articles with the fat ingredient or ingredients, after 
such article has been pasteurized and subjected to the action of 
harmless bacterial starters : (I) cream, (11) milk, (ITT) skim milk, 
(IV) any combination of dried skim milk and water in which the 
"■eight of the dried .skim milk is not less than 10 of the weight 
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of the -water, or (V) any mixture of two or more of these. Con- 
gealing is effected, either with or without contact vrith 
and the congealed mixture is sometimes worked. The word “milk” 
as here used means cow’s milk. 

Flavors Permitted to Be Used in Slaking Slargarine 

(4) The artificial flavoring diacetyl is sometimes used in oleo- 
margarine to enhance its butter-like flavor. The diacetj’l is added 
as such, or as starter distillate, or is produced during the prepara- 
tion of the product as a result of the addition of citric acid or 
harmless citrates. The artificial flavoring augments, and is not 
in substitution for, the diacetyl which is obtained by the use of 
bacterial starters in the milk ingredient described in paragraph 
(3) above. 

Well-known Foods Permitted to Be Used in Making Margarine 

(5) Butter, salt, and artificial coloring are sometimes used in 
the preparation of oleomargarine. 

Emulsifying Agents Permitted to Be Used in Making Margarine 

(6) The following sometimes also are added and are suitable 
ingredients of the product in the quantities hereinafter stated: 

(a) (1) Lecithin, in an amount not exceeding 0.57o of the 
weight of the finished oleomargarine, for the purpose of aiding 
emulsification and improving the pan-frying quality of the prod- 
uct, or (II) monoglycerides or diglycerides of fat-forming fatty 
acids, or both in an amount not exceeding 0.5% of the weight 
of the finished oleomargarine, for the purpose of aiding emulsifi- 
cation, reducing leakage of moisture from the product, and im- 
proving its texture, or (III) such roonoglycerides and diglycerides 
in combination with the sodium sulfo-acetate derivatives thereof 
in a total amount not exceeding 0.5^ of the weight of the 
finished oleomargarine, for the purpose of aiding emulsification, 
reducing leakage of moisture from the product, and improving its 
texture and pan-frying quality, or (It'’) a combination of (I) and 
(H) in which the amount of neither exceeds that above stated, or 
(V) a combination of (I) and (HI) in a total amount not exceed- 
ing 0.5% of the weight of the finished product. (The weight of 
diglycerides in each of ingredients (II), (HI), (IV), and (V) is 
calculated at one-half actual weight.) 

Vitamins Permitted to Be Used in Making Margarine 

(b) Vitamin A, added as a fish liver oil or as a concentrate of 
ritamin A from fish liver ofl (Trith any accompanying vitamin D 
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and with or without added vitamin D concentrate), in such quan- 
tity that the finished oleomargarine contains not less than 9,000 
United States Pharmacopoeia Units pel pound, in oidei that the 
oleomargarine, a product used by some consumers for the same 
purposes as butter, will have a vitamin A content comparable 
to that of butter, which is, on the average, approximately 9,000 
United States Pharmacopoeia Units per pound 


Preservatives Permitted to Be Used m Making Margarine 

(7) Present conditions of retail distribution of oleomargarine 
do not afford adequate refrigeration for the product Sodium ben- 
zoate, or benzoic acid, oi a combination of these, m a quantity not 
exceeding 01% of the weight of the finished product, is there- 
fore sometimes added as a chemical preservative o ai m re 
tardmg detei loration of the oleomargaiine 
Per Cent of Fat Required to Be Used in Making Margarine 

(8) The fat content of oleomarganne, any fat 

used, commonly constitutes not less than 80% of the finished 
product, and a minimum fat content of 80% is recognized in 

the industry as pi oper and desirable w 

(9) The fat content of oleomargarine can be determined by 
the method prescribed in Official Agricultural CTi mists, 4th 
Edition, page 289, or 5th Edition, page 290, under I^^eat 
TilethoA— Official” , and such method is recognized as an accuiate 
and reliable method for detei mining the fat content of the 
pioduct 

babel Requirements with Respect to lUnd of Fats 

(10) Consumeis are inteiested in knowing whethei the fat 
used in oleomargarine is animal or vegetable fat oi o*' Some con- 
sumers prefer oleomargarine which is made " ‘ 
oil, and It IS the practice in the industry, where t^e fat m^edient 
IS wholly vegetable, to so indicate on the label ‘ 

made from animal fat or oil, if subject to federal -j^ection, beam 
the inspection label of the United States epa 
culture If a combination of animal and 'ORctable fata or oi s is 
used and both are declared on the T 

the ingredient named first is present in the largei qumt.tj . 

Requirement as to Presence of A ilamms 

(11) Vitamin A, when added to 
^^*\e properties to the product which arc not o 
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an appreciable extent. It is not a universal practice to add vita- 
min A and consumers are interested in knowing when vitamin A 
is contained in the product. 

The Nutritional Value of Margarine 

The composition of modem margarine consists of 80% fat 
(957o to 97%, digestible), 17o milk solids, 15.5% milk moisture, 
S% table salt, and .5% ingredients to improve cooking and keep- 
ing qualities. It is fortified with 15,000 U.S.P. units per pound 
(minimum of 9,000) of vitamin A, in some cases 400 to 500 
U. S. P. units of vitamin D per pound, supplies 3,300 calories per 
pound, and has excellent keeping qualities. It is made in modem, 
scrupulously clean plants under scientific conditions and under 
federal inspection. The yellow coloring is a certified food color 
approved by the Pure Food and Drug Administration and is 
completely neutral and has no effect on the flavor or nutritive 
value of the margarine. 

The Council on Foods and Nutrition of the American I^Iedical 
Association in its official report stated that "When margarine is 
fortified with vitamin A, the investigations that have been made 
lead to the conclusion that it can be substituted for butter in the 
ordinary diet without any nutritional disadvantage." The Com- 
mittee on Foods and Nutrition of the National Research Council 
stated that "Modem margarine is a high quality spread that has 
no superior in energy content. With vitamin A added, margarine 
also supplies a protective health element and therein meets the 
dietary standard of a Basic 7 food.” (A Basic 7 food is one the 
U. S. Government recommends be eaten every day for good nutri- 
tion.) 

The discovery that mankind requires certain unsaturated 
fatty acids that cannot be synthesized in the human body led to 
the recognition of linoleic, linolenic, and arcbidonic acids (for- 
merly known as vitamin F), and their value in treating people 
showing fat deficiency disease symptoms. These acids are abun- 
dant in the oils and fats used in the manufacture of margarine. 
Cotton seed oil and soya bean oil which made up 10% and 87% 
respectively of the oil used in the manufacture of margarine 
during 1959 contain 43% and 54% linoleic acid in that order. 
The hydrogenation of the oils (adding a hydrogen atom at the 
double bonds) changes most of them to saturated fats but still 
leaves a substantial amount (10% to 15%>) in the unsaturated 
form. 
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Noteworthy facts brought out in the statistics on the amount 
of fats and oils used in the manufacture of margarine are (1) 
the tremendous increase in the use of soybean oil, (2) ^ the 
corresponding reduction of cottonseed oil, and (3) the appreciable 
increase in the use of lard. A bushel of soybeans yields about 11 
pounds of oil. 


Per Capita Consomption (13S9) 

Bstler 

»s. 

Margarine 

lbs. 


18.0 

8.7 

United States 

8.4 

9.2 


GLAND EXTRACTS 

Scattered through various parts of the animal body are a number 
of internally secreting, ductless, or endocrine glands. The sub- 
stance secreted by each exercises some specific control over the 
conduct, character, and development of the body. Their functions 
are so interrelated that under- or over-secretion of any one or 
several of the glands will cause abnormalities. The activating 
principle is a secretion termed a hormone. 

Th>Toid 

The thyroid gland is located on either side of the windpipe 
below the larynx and is dark purple in color. It is smaller in cattle 
than in humans and its secretion is an iodine-containing compound 
termed “thyrorin.” A deficiency of thyroid tissue in the young 
produces cretins which are young that are physically and men- 
tally defective ; in the adult it causes a condition known as “myx- 
edema.” A deficiency of iodine in the diet or water supply may 
cause a simple goitre. Goitre in humans and animals can be 
treated by supplying the necessary iodine. Over-secretion of the 
thyroid increases basal metabolism causing the afflicted to become 
nervous and thin. The action of thjTOid secretions is interrelated 
with other glands. 

The dessicated thyroid is used extensively in keeping hypo- 
thyroid patients from the slow-moving, slow-talking, inactive 
existence thej’ would otherwise lead. It is one of the few glan- 
dular substances that is effective when taken orally. It requires 
<10 beef thyroids to make a pound (lA to ounce per gland). 
Hog thyroids are equally valuable. Th 5 Toids are handled very 
similarly to pancreas. 
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Parathyroids 

These consist of four small glands, the size of a ^ain of 
wheat, which are located close to the thyroid gland. Their secre- 
tions regulate the lime content of the blood stream and maintain 
the tone of the nervous system. The complete removal of the para- 
thyroids causes death within a few weeks. To secure one pound 
of parathyroid extract requires the slaughter of approximately 
3,600 animals. It requires two thousand parathyroid glands to 
make a pound. The use of a potent parathyroid extract enables 
patients lacking parathyroid secretion to keep alive. 


Pituitary 

Located at the base of the brain and well protected in a sep- 
arate bone cavity, the pituitary gland is about the size of a pea 
and is grayish yellow in color. It is made up of an anterior and 
posterior lobe which have distinct functions. The anterior lobe 
is known to produce (1) the growth promoting homone, (2) the 
thyroid stimulating hormone, (3) the mammaiy stimulating hor- 
mone or prolactin, (4) the gonad stimulating hormone, and (5) 
the adrenal cortex stimulating hormone. The posterior lobe 
exerts principles that (1) control blood pressure and pulse rate, 
(2) regulate the contractile organs of the body, and (3) govern 
energy metabolism. To secure one pound of posterior pituitaiT 
extract requires the slaughter of approximately 11,000 animals. 
Two hundred and fifty pituitaiy glands make a pound. 


Pineal 

This gland is about one-third the size of the pituitary, is 
reddish in color, and is located in a brain cavity behind and just 
above the pituitary. Its secretion regulates child groi as en 
mg or retarding puberty and maturity. 


Adrenals 

The adrenals are also called the suprarenal glands and are 
two in number. They are located astride the kidneys in human 
hut to one side of the kidneys in cattle, and are larger than mo 
endocrine glands. They are reddish brown m color and are som 
what bean-shaped. The cortex (outer portion) produces secre 
essential to life maintenance, a lack of these secretmns causing 
-Addison's disease. The medulla (inner portion) of the gland 
produces a substance that constricts the blood vessels and in- 
creases heart action. The valuable drug epmephrin is secured 
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from the adrenals and is used in surgical operations to arrest 
hemorrhage and stimulate heart acUon. It requires the adrenals 
of 13,000 head of cattle to produce one pound of epinephrin. 
Thirty beef adrenals make a pound. 

Thymus 

This gland has a commercial food value in the case of the 
veal thymus. It is cream in color and is located in the neck near 
the chest cavity. In the case of veal it has two lobes, the second 
lying within the chest cavity. The thymus functions primarily in 
youth in inhibiting the activity of the sex glands. It atrophies 
after the age of puberty. 

Pancreas 

The pancreas is more commonly kno^^^l as the sweetbread 
but should not be confused with the commercial sweetbreads of 
veal (thymus gland). The pancreas has both internal and ex- 
ternal secretions, the latter passing into the small intestines to 
effect the digestion of starch, protein, and fat. The internal secre- 
tion (insulin) regulates sugar metabolism. Failure of the pan- 
creas to regulate this sugar metabolism results in the affliction 
known as diabetes. 

Insulin, first isolated by Doctors Banting and Best, is secured 
from specialized groups of cells in the pancreas known as the 
Islands of Langerhans, and Is used extensivel}' in treating dia- 
betes. Other extracts made from the pancreas, such as pancreatin, 
are used as a remedy for intestinal disorders. 

A great need for insulin has developed throughout the world 
and the supply which has never been too great will fail to take 
care of the increase of diabetes. It takes 20 pounds of pancreas or 
the glands from 40 beeves to make sufUcient insulin to treat a 
diabetic for one year. 

The following specifications for the collection and subsequent 
handling of pancreas for insulin manufacture are those of Eli 
Lillj* & Co., Indianapolis. 

Grade **A” 

1. Glands 

(a) Pancreas glands are to be taken from healthy an- 
imals. The beef and calf pancreas gland is located in the 
rufile fat and lies attached to the gut close to the liver. 

The pork pancreas is located between the small and large 
intestine imbedded in the rufile fat. 
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(b) Calf pancreas glands ai’e those taken from calves 
not over six months old. 

2. Collection, Trimming, and Delivery to Freezer 

(a) Glands are to be plucked from the viscera as soon 
as possible. Avoid long exposure to water spray. 

(b) Glands should be collected in small buckete, per- 
forated to pei-mit drainage; or in small buckets sur- 
rounded with cracked ice. The glands should never be 
allowed to stand in water or directly m contact with ice. 
Water may dissolve the insulin in the glands. 

(c) Glands are to be clean and trimmed closely, with 
all surface fat and connective tissue removed. Particu ar 
care should be taken in removing fat 

creas; this is best done by stripping with the fingers 
It is important with all pancreas, particularly beef and 
calf, that all of the tail of the gland be saved as this 

portion is richest in insulin. , , , . , 

(d) Glands are to be trimmed promptly and delivered 

directly to the sharp freezer. Not more ^ 

should elapse between removal of gland fiom visceia 
and placing on tray in the freezer. 

(e) It is important in all of the «bove operations th^ 
glands be handled in batches in order of 

viscera so that each gland will be frozen m minimum 

time. 

3. Freezing 

(a) Spread glands promptly on clean. 
in the freezing chamber at the lowest aval 1 ^ 01 ? 

ture, 0°F. or less if available, but not higher than 15 F. 

™ (b[ FiSze glands individually so that no two glands 

(c) Within forty-eight hours after 
glands should be removed from trays 
in temporary covered containers or packed in shipping 
cases. 

Ovaries 

Ovarian extract^ corpus luteum, and 
made from the ovaries of sheep, hogs, and cattle. They contain 
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estrogenic hormones useful in treating menstrual disorders. It 
requires the ovaries of approximately 250 cows, 900 hogs, and 
3,600 sheep to produce one pound of the finished ovarian product. 
There are 40 hog ovaries to the pound. 

Ox GaU 

The gall bladder of the average beef contains about four 
ounces of gall. The galls are emptied of their bile by slashing and 
the bile emptied into a barrel in the freezer where it is allowed to 
freeze. Each day’s production is put on top of the previous day's 
output so the barrel consists of layers of frozen bile. The bile is 
shipped in the frozen state. Four beef galls yield a pound of bile. 

Cortisone has been found to relieve pain by reducing in- 
flammation in joints of sufferers of arthritis. The gall of 100 
cattle (25 pounds) is needed to produce sufficient cortisone to 
treat the average patient for one week. Cortisone is also secured 
in small quantities from sheep and calves. 

Other 

Pepsin, a digestive ferment, is secured from the lining of the 
pyloric end of pig stomachs and is used in medicine as an aid to 
protein digestion. 

Rennin, a digestive ferment, is secured from the fourth stom- 
ach of suckling calves and is used extensively as a milk coagulant 
in cheese making. 

Peptones of different kinds are prepared from lean muscle 
tissue and serve as easily assimilated forms of proteins or as cul- 
tural media. 

Liver extract finds wide use in treating patients suffering 
from pernicious anemia. 

Thromboplastin, made from the brain of cattle, is used as a 
blood coagulant in surgery. 

BY-PRODUCTS DIGEST 

Hides 

Hides are distinguished as Packer, Small Packer, and Coun- 
try hides. 

The main subclasses of Packer hides are (1) steers, (2) cows, 
(3) bulls, and (4) calfskins. The main subclasses of Country hides 
are (1) heavy, (2) buffs, (3) extremes, (4) bulls, and (5) calf- 
skins. 
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The principal differences between Packer and Country hides 
exist in the manner of take off and subsequent handling. Packer 
hides are uniform in pattern ; have a minimum of cuts and scores ; 
are free from dung and have been cured, sorted, and stored under 
standard conditions. Country hides generally are no uni orm in 
take off (pattern), contain more cuts and scores, and because of 
various systems of handling by different individua s, 
often undersalted, showing hair slips and 
Small packer hides are those from small plants outside of fe^era 
inspection but which are more expertly handled and more in line 
with packer hides. 

Bull hides are heavier than steer hides and steer ^es are 
heavier than cow hides. Texas hides make the eavi 
leather. 

Conditions in a hide that depreciate its value ^^(1) exces- 
sive tare in the form of manure or dirt, (2) e^ees i 
(green), (3) grub holes, (4) cut throats 3 ^/®„re 

deep cut in the throat, (5) cuts and scores, and (6) improper cure 

(hair slips) . . j, tn 

Hides rank first in cash value as a by-product of cattle. 
When speaking of beef hides, the term native means 
“unbranded.” , .. 

Skins are the pelts of small animals, wild or domestic, such 
as calf, sheep, goat, muskrat, fox, mink, etc. 

When preparing a salted beef hide for ’ jJ’ ^'Jo^ers 

it with baling wire. The wire will cause a rust stain which lowers 

the quality of the leather. , „ nov 

The leather made from beef hides is used for 
nesses, belting, etc., but when split to reduce its t , , ’ • 
used for shoe uppers, furniture and automobile upholstering, 

footballs, and bag and case leather. ... „ r.„ln 

“Shoddy” leather is made by grinding waste If ^ther to a pulp 
and pressing it into solid sheets, either with or without the add 
tion of a binding material. . „„«„fonture 

Considerable hide trimmings are used m t 
of gelatin and glue. 

Soap 

The greatest utilization of tallow .and grease has been in so.ap 

Tnaldng. 
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The two main classes of soap are (1) boiled soap and (2) cold 
or semiboiled soap. The bulk of our soap supply is boiled soap 
which appears on the market as hard soap (soda base.) 

Soft soaps (potash base) are made by the semiboiled method 
and find wide medical use (green soap). They are more expensive 
than the soda soaps but they leave fabrics and polished woo wor 
surfaces in a less harsh condition. _ v j. • 

The glycerin remains in cold or semiboiled soap but is a 
separate and important by-product in the making of ® so^. 
It is in the form of a syrupy red liquid which is freed from the 
fat and settles to the bottom of the kettle during the soap making 
operation. Glycerin is purified by distillation and one o i ® 
is in the medical profession as a vehicle for certain me icine 
be applied externally. It also finds wide use m the 
of nitroglycerin and other high explosives. 100 pounds of amm 
fat will yield sufficient glycerin to make 241/2 pounds of ni 
S^ycsrin. 

Raw materials for the manufacture p soap 
lard oil and tallow, and (2) vegetable oils^ocraut, oh , . 

palm, palm kernel, cottonseed, peanut, linseed, rap , 

Other greases used for making cheap 
special purposes are ex-tracted from garbag^ wool 
boiling, glue making, and hide trimmings. The gai j^jjg 

changed into fatty acid and distilled, resulting m - i gj.g 

of good odor and used by practically all large e°iiP ... 

Fats, composed of fatty acids combined ^^ith « yc<ir.n,j^ 
unite with the elements sodium and potash by 
eoap. glycerin and water. A pure soap (regardless of 
Peed) is a neutral soap where there is an exact bala 
Ibe fat and the alkali used. framed 

Boiled soaps appear on the market as roi e - ‘ ’ soaps 

«oaps, or in the fo™ of chips, flakes, Pojder. etc. Todet soaps 

ace examples of scented milled soaps, ebips. ‘ 1 ‘ gggpg are 

soaps are the impressed milled soaps, and bai laiind . - 
examples of framed soaps. . , , ™ake 

Floating soaps contain many higher moisture 

them lighter than water but with a 15 /« “ (viure of soap, al- 

eontent than milled soaps. "Cleanser is a mixt 
■aline salts, and mineral abrasive. rnntaining 

'Vaahing powder is a mixture of pulverized s ■ P- 
” large amount of filler, usually soda lUsh. 
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Dry-cleaning soaps are partially saponified lime soaps dis- 
persed in organic solvents, insoluble in water but soluble in 
gasoline, benzine, naphtha, etc. 

Soft soaps contain about 60% water. 

Efficiency of soaps for certain purposes is increased by the 
addition of fillers, either alkaline salts such as soda, ash, sal soda, 
or trisodium phosphate, or inert illlcrs such as talc, starch, and 
clay. The alkaline salts act as water softeners and detergents. 

Soap production has declined some two billion pounds since 
1947, due primarily to the increased use of detergent powders 
and liquids. 

New uses for animal fats have been and arc being discovered 
by our scientists. One of these uses has been as a supplement 
in animal foods. 

Glue and Gelatin 

Both glue and gelatin are colloidal proteins. They are chemi- 
cally and physically similar and differ mainly in that gelatin is 
made from clean, sweet materials prepared under sanitary condi- 
tions to make it edible. 

The raw materials used to produce gelatin and glue are high 
in collagen. They are connective tissue, skin or hide trimmings, 
sinews, horn piths, lips, car tubes, pizzles, cartilage, beef and calf 
bones, mammary glands, heads of cattle, calves, and sheep, and 
knuckles and feet. Pig skins are a good source of gelatin. 

Gelatin and Glue Stocks 

The three main types of glue are hide glue, bone glue, and 
blood albumin glue. The latter is water resistant and is used 
widely in the manufacture of plywood. 

The oldest and widest use for glue is in the furniture and 
veneer industry. Glue has so many varied uses that it has been 
said that glue holds the world together. It is used in sizing paper; 
in the manufacture of wool, silk, and other fabrics; in sizing 
straw hats ; in sizing walls that are to be painted ; in sizing barrels 
or casks that are to contain liquids; on the heads of matches to 
make an air tight cap over the phosphorus ; in the manufacture of 
sand and emerj' paper to hold the abrasive on the paper; in the 
manufacture of dolls, toys, and ornaments; in the making of 
picture frames, mirror frames, rosettes, billiard balls, composition 
cork, imitation hard rubber, printing rolls, mother of pearl, 
gummed tape, paper boxes, kalsomine, automobile bodies, caskets, 
leather goods, bookbinding, and many other products. 
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The two types of gelatin according to their source are hide 
gelatin and bone gelatin. 

Gelatin finds wide use in the manufacture of ice cream, in 
the making of certain pharmaceutical preparations and capsules 
for medicine, for coating pills, in making mayonnaise dressings, 
and emulsion flavors, to clarify wine, beer, and vinegar, in making 
court plaster, in photography, in electroplating, as a bacteria 
culture medium, and for various other uses. 

Blood 

Blood contains around 17% ammonia of which 14% is nitro- 
gen. If the blood is allowed to coagulate, the jelly-like fibrin 
(hemoglobin) is cooked and dried, and the residue is pressed 
into cakes. The cakes are finely ground and disposed of as blood 
meal or mixed with low grade tankage for stock feed. When mixed 
with potash or phosphoric acid, blood makes a very rich fertilizer. 
The serum is clarified and dried and sold as blood albumin. 

One hundred pounds of beef blood treated wth an anti- 
coagulant and centrifuged will yield about 40 pounds of hemo- 
globin and 60 pounds of plasma, or 16 pounds of dried hemoglobin, 
3.4 pounds of dried serum, and 3.6 pounds of wet fibrin. 

Small amounts of the best grades of blood are collected, defi- 
brinated, and the hemoglobin used in making blood sausage. Or 
the blood may be dried at low temperatures to prevent coagulation 
of the albumin and the cakes dissolved in warm water and added 
to liquid sugar to remove the impurities from the sugar. 

Blood albumin is used in fixing pigment colors in cloth, in fin- 
ishing leather, in certain malt extracts, in clarifying liquors, and 
in the manufacture of glue. Dried blood or blood meal is a very 
concentrated stock food containing about 87% protein. 

Inferior grades of blood are used in the manufacture of but- 
tons and imitation tortoise shell articles. Blood and its products 
nre finding added medicinal and therapeutic uses, 

iilisccllancous By-Products 

The degreasing of "wool removes a wool oil that amounts to 
about 16% of the weight of the wool treated and produces some 
valuable products, including lanolin, which are used ns bases for 
ointments and cosmetics, leather dressings, and fiber lubricants. 

The potas.sium carbonate removed in the wash water in wool 
cleaning represent about Vi of the by-product value of degre.nsing. 
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A substitute for camel-hair brushes is made from the deli- 
cate hairs on the inside of the ears of cattle. Hop bnstles for 
making brushes were formerly imported from China but are no^% 
being produced in the United States in increasing amounts. It 
requires considerable hand labor to collect the proper length hair 
which is found over the shoulder and back of the hog. Tlie fine 
hair of the bulk of our domestic hogs is not suitable for brush 
making and is processed and curled for upholstering purpose.?. 

Pure neats-foot stock is made from the shin bones and feet 
of cattle. This stock is grained and pressed to secure the pure 
neats-foot oil which is used in the leather and textile industry. 

Edible tallow is made from beef fat not considered suitable 
for the manufacture of oleomargarine. It is refined and used in 
lard substitutes. 

Inedible tallow and other greases are considered contami- 
nated and are used for making soap and lubricants. 

Stick is tanlavater collected in evaporators and reduced to 
the consistency of molasses. It is mixed with tankage and dried. 

Most of the residue from packing plants is made into stock 
food and used to supplement the necessarj’ protein for hog and 
poultry rations. Very little goes into the manufacture of fertilizer. 
Dead animals are tanked (steam-pressure cooked) in specially 
sealed tanks and made into fertilizer. 

Shin bones of cattle, with knuckles removed, are cooked to 
remove the meat and neats-foot oil, and are washed and air dried. 
They are then sawed into flat slabs from which crochet needles, 
bone teething rings, pipestems, dice, chessmen, electrical bush- 
ings, washers, collar buttons, flat buttons, knife handles, and 
many other articles are made. Some other uses for bone are in 
case hardening steel, in the manufacture of bone black used as a 
bleach for oils, fats, waxes, sugar, or pharmaceutical prepara- 
tions; as a stock food (ground bone meal, steamed bone meal) 
and as a fertilizer. 

Cattle horns can be split into thin strips, pressed in heated 
molds of various patterns, and colored to make imitation tortoise 
shell. Homs are used for making napkin rings, goblets, tobacco 
boxes, knife and umbrella handles, and many other articles. 

White hoofs are used for making imitation ivory products. 
Black hoofs find use in the manufacture of potassium cyanide for 
extracting gold. 

Dry rendering is used almost exclusively in the manufacture 
of lard and in the extraction of edible and inedible fats and oils. 
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The advantage ov6r the wet method (live steam^ turned into and 
mixed with the contents of the tank) is that it eliminates the 
expense of handling tank water, cuts down objectionable odors, 
produces crackling about 10% richer in protein, produces a grease 
or tallow low in free fatty acid, is more rapid, and produces a 
residue that is more suitable for stock food. 


HORSE MEAT 

The human consumption of horse meat in the United States is 
very small but its use in the manufacture of 
export has more than doubled in recent years. T e orse ea 
Act was approved July 24, 1919, making federal inspection neces- 
sary for horses slaughtered for interstate or forei^ shipmen^t it 
the meat is to be sold for human consumption. The slaiightei 
establishment must be separate from those slaughtering othe 
animals or where the meat products of other amnials are handl d. 
It provides that such meat must be conspicwusly labeled, marked, 
branded, or tagged “Horse-meat” or “*• 

Horse meat is also regulated by the Federal Foo , . 

metic Act, and practically every state has 

The average annual export of horse meat for the period 193p- 
40 was three million pounds as against 
1946. The decline in horse population from 211 ^ million in 1 
to slightly over 3 million in 1959 is making 
difficult to get and will probably cause a nse in its P"“- 
prewar days, the Netherlands took most of the 
hut 1946 Lw France, Czechoslovakia, S'veden, Pokind Dai^g 
and Austria displace the Netherlands m Oi'^ity ™P°rted. ^^e 
horse-meat business is not the highly profitable hu^ess it vas 
in the early forties because the cost of the 
point where the margins are about the same as i ‘ 

ing industry. The meat is not the only “I "X^ta 1 for 

liicles ai-e used for leather, tallow for soap, laii, ^ rrliblc offal 
hair coods the irlands for pharmaceuticals, and the edible offa 
as food forVish or carnivorous animals. Dead horses are coin er c 
into oils, glue, and fertilizer. 

Horses Slaughtered Under Federal Inspection (1913-19.19) 

ifH" lOlR 1019 1950 19*>1 

1943 1041 1945 1910 1W‘ 19' 307704 '’7.'..R.''>I :I40,2S7 

h'o. .39,935 00,501 69,074 103,680 270,290 30.3fl.4 . . . 

Xo. 


1952 1953 1954 1955 

' 357,080 270X>33 247,258 196,100 17r»,r»3< 


1959 

88,100 
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United States imports of fresh and cured horse meat from 
Argentina in 1959 totaled over two and a quarter million pounds 
and will increase as that country mechanires its agriculture. The 
1958 horse population of Argentina numbered four million head. 



IX. 


THE PRESERVATION, 
SMOKING AND STORING 
OF MEATS 


Various methods of preserving meat have been practiced through 
the ages, the most common of which ai-e drying, smoking, salting, 
and freezing. The preservation of foods by the use of salt and 
sugar is accomplished by the simple, process of de y ra ion, in 
which osmosis withdraws water from the protoplasm of the 
Spoilage organisms, shriveling or inactivating the ce s. 

Jerked Beef (Jerky, Charqui, or Xarque) 

The Spaniards who came to North America during the 
century following Columbus found dried meat in 
dians of what is now southwest United States, Mexico, an 
Central and South America. The native 

Chileans and Peruvians for meat cut into long strips ^ 
quickly in the sun and wind was “charqui (pronounc Wnp. 

The Portuguese explorers of Brazil called it xiirque and the E g- 
lish adventurers called it “jerky” or jerke ee . 

With a plentiful supply of bison in the f ^ ' 

tice frequently was to use only the eye muscle of back, from 

the hump to the mmp, and the tenderloin muscle. These mus^ 

were cut into long, thin, fiat strips and 
or in the tops of huts or tepees out of the nench o • 
dried strips, which were very hard and ® 

by beating them with stones or wooden 
with dried fruits and vegetables to to™ pemm . 
form the dried meat was transported in ® ‘ migrating, 

and was the principal food whenever the mrt 

The tongue of the bison was the "’“t hig^^- co clcd^jmrt 
of the animal and was given to the man w ’ which wa.s 

Tlie me.at from the shoulders and ’”"‘1 ^ A U ,v],ich 
osnally tough, was left behind. The fat from the h'.mp, 
resembled bone marrow in flavor, wtus highl> prized. 

I-ll 
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The intestines of fat bison were removed, turned inside out, 
and washed at a stream. \\Tien cooked crisp, these chitterlings 
were considered a real delicacy. 

Smoking Meal 

The presentation of meat in JCorth and South America by 
smoking was undoubtedly a practice that originated where the 
meat was dried in the top of a tepee or over the camp fire. The 
advantage of this t>T>e of preser\*ation lay in the fact that the 
smoke overcame other objectionable flavors that were certain to 
develop if the drying did not proceed at a rapid rate. The pyrolig- 
neous acid in the wood smoke had an added preservative effect on 
the dried meat. The favorite wood smoke wa.s produced by hick- 
ory and oak, although the primitive Indians also used serai-drj' 
grass, sage, and various aromatic seeds and plants. 

The drying and smoking of meats was known to the Egj’p- 
tians as well as to the ancient Sumerian civilization which pre- 
ceded it. 

Salting lileat 

Dry salting and pickling meats have been practiced since 
the fifth centur>' B.C. and possibly longer. Just how drj' salting 
originated is not definitely kno\vn. It is quite likely that the use 
of salt for preserving meat was entirely accidental. Since salt- 
peter was probably an impurity in the salt that was used, it 
remained for the chemist to develop this color-retaining agent 
in its pure state. The salted meats of the ancients were ver>' 
unevenly cured, and objectionably dry and salty. The latter part 
of the eighteenth century marked the beginning of the salt cur- 
ing of meat on a scientific basis. 

Virginia Ham (Old Time) 

The post civil war period offers some interesting information 
on the production of Old Virginia Ham. The practice was to kill 
the pork in November when the points of the new moon were up. 
This was considered very important and was explained on the 
basis that if the points of the moon were down, a flat board 
placed on a plot of grass for a week would wither the grass and 
be full of worms and grubs whereas if placed there when the 
points of the moon were up, the grass would grow more luxuri- 
antly and actual^" lift the board off the gi-ound with no worms 
or grubs in sight. Therefore if the hams were salted when the 
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moon points were down, the hams would lose weight, wither, 
and be unfit to eat. 

Fine table salt was rubbed into each ham in one long thor- 
ough rubbing. Then the hock end was packed with salt and an 
extra layer of salt was spread over the entire ham. They were 
packed in barrels and left to cure for seven weeks in a dry , cool 
place. 

At the end of the seven weeks, the hams were rubbed with 
a mixture of New Orleans molasses, brown sugar, black pepper, 
cayenne pepper, and saltpeter. These ingredients were mixed in 
the following amounts to be rubbed on 100 pounds of ham. 
Vi pound black pepper, 1 quart of New Orleans molasses, 1 pound 
of brown sugar, 1 ounce of saltpeter, and 1 ounce of cayenne 
pepper. The hams to be rubbed were brushed of all visible salt 
and then rubbed with the mixture and left to lie in a cool room 
for another two weeks. At the end of this second period t ey 
were hung in the meat house with the hocks hanging do^ward 
because it was thought that a ham hung by the hock would lose 
flavor, toughen, and spoil. They were not smoked but were 
allowed to age for another 30 days. 


Virginia Ham (Smithfield) 

In 1925, the Virginia State legislature passed an act where- 
in Smithfield hams must be processed in Smithfield ••'"'i come 
from hogs grown in the peanut belt of Virginia, an or 
Carolina. The hams are sprinkled with saltpeter, nsmg P°nn s 
per 1000 pounds of ham, and are then given a rubbing of fine 
salt. Three to five days later they are given a second rubbing of 
aalt and stacked in a curing room to cure for 1 day pei p 
of ham. After the cure, they are washed and given a cool smoke 
(80''-85° P.) for 7 to 10 days, using hickory wood, smothering 
the blaae with apple wood sawdust. After smoking, they .arc 
rubbed with pepper and hung in aging rooms for a Pcr‘o<i f 
to 18 months. The shrinkage from green weight is aioiiml 
The diyness and saltiness of the hams require the conmimer to 
ao.ak them for 24 hours and simmer them for 4 to C hours. 

V’cstphalian Hams (German) 

. This is a ham of distinctive flavor, 

"■‘th juniper twigs and berries over a beed.wood file The m 
"or shrub is indigenous to Northwestern Germanj .md so P'c" 
‘ttul. especiaCirWestphalia, that to its pre.sencc is due the 
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growth, during the past several centuries, of tivo principal indus- 
tries of this German province: the distillation of and the 
preparation of hams. According to the most authoritative infor- 
mation obtainable, Westphalian hams (to be sliced and eaten 
raw) are prepared as follows: 

Rub the hams thoroughly with a mixture of 16 pounds of salt 
and 1 ounce of saltpeter per 100 pounds of pork. Place them on 
shelves or stack them on concrete floors and allow them to cure 
for two weeks, then place them in a 22% brine solution (90® 
pickle) and allow them to cure 18 more days. At the ex- 
piration of this period remove them from the brine and pack 
them one upon another in a cool dry cellar for four weeks during 
which time they undergo a ripening process. Then clean them 
with a stiff brush in lukewarm water and allow them to soak in 
fresh water for 12 hours. 

They are then ready for the smokehouse. Beechwood only 
is used except that juniper twigs and berries are constantly 
thro\vn on the fire. Beechwood sawdust is stre^vn over the fire 
in case it becomes too hot. The process continues for a period 
of seven to eight days. 

Scotch Hams 

Fresh hams are skinned and most of the fat removed, after 
which they are boned and given a mild cure according to a for- 
mula and practice followed in some parts of Scotland. The cured 
ham is then rolled and lied and placed in a cellulose casing but 
is not smoked. 

Some Salty Statements 

Prior to the advent of ariSScSai refrigeration, saUia^ and 
canning were the practices employed to preserve meats. Winter 
freezing freshly killed animals and game was popular. 

Refrigeration and zero storage are now the vogue and have 
replaced salt in large measure as a preservative. The human 
palate has become more sensitive to salt than it has to nicotine 
or alcohol. Jlildness and brightness (appearance) play a larger 
role in appetite and sales appeal. Yield is a factor that has be- 
come more critical to the processor than in by-gone days when 
haste and waste were not so important. Speed has become a 
necessary part of our economy. Fast cures, that are mild, and 
light smokes have relegated long, heavy cures to the outskirts 
of civilization. Today, cured meats add variety and a distinctive 
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flavor to products that must in turn be preserved by refrigera- 
tion. 

The Curing Ingredients 

The most important of the curing ingredients is salt (NaCl). 
It makes up the bulk of the curing mixture because it is not 
only a good preservative but it provides the most desirable 
flavor. Its diffusion in meat is by the process of osmosis. Salt 
inhibits the growth of bacteria and in some products is more 
effective in conjunction with nitrite. There are some bacteria, 
yeasts, and molds that flourish in salt concentrations of various 
degrees, but salt as a preservative reduces the many to a few. 

Sugar, a secondary ingredient in the curing formula, coun- 
teracts the astringent quality of the salt, enhances the flavor 
of the product, and aids in lowering the pH of the cure. Its 
role in color development and color stability under present com- 
mercial curing practices has been found to be negligible. 

Other ingredients that are preservatives, but which are used 
in small amounts and primarily to develop color in the cured 
products, are sodium nitrate (NaNOs), sodium nitrite (NaNOo), 
potassium nitrate (KNO3), and potassium nitrite (KNOo). The 
nitrites are the result of bacterial reduction of the niteates. In 
long cures, the amount of this reduction may be considerable. A 
common practice was and still is, in isolated instances, to add 
some of the old pickle to fresh pickle to introduce the nitrate- 
reducing bacteria. The difficulty with this method is the lack of 
control that the processor has over the amount of nitrite formed. 
Too much nitrite may cause nitrite burn, and too little can result 
in under-cure. Since the quick-cured meats have insufficient time 
for the reduction to take place, it has become necessary to use 
some nitrite in the cure. 

The Meat Inspection Division (MID) of the U.S.D.A., under 
Amendment 4 to B.A.I. Order 211 (revised), specifies the fol- 
lowing amounts of nitrite that can be used: Two pounds of 
nitrite in one hundred gallons of pickle ; one ounce of nitrite for 
each one hundred pounds of dry s.alt, diy cure, or box cure; and 
one fourth of an ounce of nitrite in each one hundred pounds of 
chopped meat or emulsion. The practice is to make up a 100° 
Pickle for stock purposes and then add water to reduce it to the 
dc.sired s.alimetcr strength. A stock pickle might consist of 2G0 
Pounds of salt, 26 pounds of sucrose, 5 pounds of sodium nitrate, 
nnd 1 pound of sodium nitrite to c.ach 100 gallons of water. 
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lilyoglobin is the pigment occurring in the muscle which 
acts as a vehicle for oxygen storage in the muscle.^ Hemoglobin 
is the pigment that acts as a carrier of oxygen in the blood. 
It is the reaction of nitric oxide (NO) , a decomposition product 
of the nitrite, that combines with myoglobin to form niti'osomyo- 
globin. This is the red color that heat will change to the desired 
pink color (nitrosohemochrome). 

Ascorbic Acid 

The time element has posed some problems in color develop- 
ment and retention in cured meats and particularly in emulsion- 
type products that are heat processed immediately. It was found 
that ascorbic acid, iso-ascorbic acid, or their salts, hastened 
color production due to either a chemical reaction with the 
nitrite, producing more nitric oxide, or by reducing metmyo- 
globin to myoglobin. 

Federal regulations permit the addition of 7^ ounces to 
100 gallons of pickle or 3/j_ ounce to each 100 pounds of sausage 
meat or emulsion. 

Spraying the surface of fresh meats with 5% ascorbic acid 
has been found to deter color fading caused by light. The ability 
of ascorbic treated cured meats to resist fading is ascribed to 
residual ascorbic acid maintaining reducing conditions on the 
exposed cured meat surface. 

Alkaline Phosphates 

The primary purpose of alkaline phosphates is to decrease 
the shrinkage in smoked meat and meat products and the “cook- 
out” in canned meat products. The ability’ to increase the water 
binding quality of meat results in increased yidds up to 10%. 

Federal regulations restrict the amount of phosphates not 
to exceed 5% in the finished product. The use of phosphates is 
not permitted in sausage emulsions. The approved phosphates 
that can be used in curing primal cuts are sodium tripoly’phos- 
phate, sodium he.xametaphosphatc, sodium acid pyrophosphate, 
sodium pyrophosphate, and disodium phosphate alone or in com- 
bination. 

CURING METHODS 

Prolonged exposure of meat to salt action results in excessive 
shrinkage and high salt content. It is therefore important in 
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any of these methods that quantitative measurements and time 
schedules he observed. 


Dry Salt Cure 

The dry salt cure was the original method employed by 
our ancestors who practically had to pick the salt out of their 
teeth. It involved the rubbing and packing of meat in salt for con- 
siderable periods of time. The only use made of this method today 
is in the production of salt pork where fat backs, heavy jowls, 
and occasionally heavy sow bellies are packed or robbed with 
dry salt. Salt pork finds favor in the south where it is used as 
“seasoning meat” with greens. It is well to add ten ounces of 
saltpeter to each 100 pounds of salt and use 10 pounds of cure 
per 100 pounds of pork as it is layex'ed. Allow it to cure for two 
to eight weeks. 


Dry Sugar Cure 

The dry sugar cure has proven to be the safest method for 
farmers and operators who do not have refrigerated curing 
rooms or the equipment for injection curing. Its chief advantages 
are that (1) the rate of cure is more rapid than the immersion 
cure because the curing ingredients are applied directly to the 
meat surface in their full concentration; (2) the cunng can be 
conducted safely at higher and wider temperature variations 
than is possible in immersion curing; (3) the time schedule is 
not exacting; and (4) there is less spoilage in the hands of the 
novice or under unfavorable curing conditions. A simple and 
time tested formula consists of mixing 8 pounds of table or cui-- 
ing salt, 3 pounds of cane sugar, 3 ounces of saltpeter, and 
ounce of sodium or potassium nitrite or a total of 4 ounces of 
the nitrate (saltpeter) if the nitrite is not available. 

Use one ounce of the cure for each pound of pork. This will 
require three separate rubbings for hams at 3 to 5 day intervals; 
two rubbings for picnics and butts; and one thorough robbing 
for bacon, with a light sprinkling over the flesh side of each bacon 
after it is rubbed. For heavy' hams (over 20 pounds), use !/> 
ounces of cure per pound of ham. or four rubbings Pl.nce the 
rubbed meats in boxes, on shelves, or on wooden tables to cure 
but do not place them in tight boxes or barrels where they will 
rest in their own brine. , ■ , , 

The length of the curing period is scren days per <>/ 
thickness. Since most hams weighing 12 to 15 pounds measure 
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five inches through the cushion, they -n-ill cure in 35 days; a 
bacon two inches thick will cure in 14 days. If the cured cuts 
remain in cure for a longer period of time, they cannot become 
any saltier and that makes it possible to smoke them all at the 
same time. 

If some salt is forced into the aitchbone joint to guard 
against bone souring, the curing can be done at higher tempera- 
tures and in a shorter time. This is because salt absorption is 
more rapid at the higher temperatures. 

Box Curing (Pressure) 

The pressure method of box curing is applicable only to 
bacon. It is practiced by packers who produce a mild cured prod- 
uct, The amount of cure used is about of an ounce to each 
pound of bacon. Tight boxes and in many cases ordinary curing 
vats are used. The size of the box should be such that the bacon 
will fit in snugly without overlapping regardless of the number 
of rows. A lid fits loosely inside the box or vat, upon which con- 
siderable pressure can be exerted either by a dead weight or a 
screw jack on a crossbar attached to the sides of the container. 

The pressure on the bacon causes the brine that is formed 
to rise to the top and cover the meat, thereby sealing it from the 
air. With just the right amount of cure having been added, the 
length of time to cure the bacon is of minor concern because it 
cannot become too salty. Packers have used this method of curing 
bacon as a means of storage, allowing it to remain in cure as 
long as 90 days. 

The Hot Salt Cure 

A practice followed in some cominunities and tested at the 
Pennsylvania Experiment Station with success is as foUowsr 

Rub the cushion side and butt of the ham with saltpeter (1 
ounce). Follow immediately with a rubbing of granulated or 
brown sugar over the entire ham. Allow the ham to absorb these 
ingredients for several hours before applying the hot salt. Heat 
sufficient salt so it is uncomfortable to the hands (wear cotton 
gloves). Place the ham in the hot salt and cover for five minutes 
to get the ham in a soft condition. Take a clean, round, pencil-size 
stick and force the hot salt into the aitchbone joint. Give the 
ham a thorough rubbing with the hot salt. An accurate measure 
would be an increase in weight of 3^ of an ounce per poimd of 
ham. 
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Allow the hams to absorb the cure for five to seven days ; rub 
with black pepper and smoke. 

The Sweet Pickle Cure 

A combination of salt and water is called a brine or picWe. 
A brine that has preservative qualities, such as sodium chloride 
(common salt) and water, is used for curing meat, ^e additon 
of sugar to a sodium chloride brine is called a sweet pickle. The 
proportion of salt to water determines the strength or salinity 
of brine or pickle. In the meat industry, two different types of 
brine are common — the pickling brines and the refrif^ra mg 
brines. The latter is a combination of calcium chloride and water 
and is used to carry cold to refrigerated boxes operating under 
the indirect expansion system. In no instance is calcium chloride 
brine used as a pickle. 

Sweet pickle with a salimeter reading of 75° to 85° is 
recommended for farm curing. The Sweet Pickle Table gives the 
amounts of the different ingredients and the water necessary to 
make such pickles. If the nitrite is available, reduce the amount 
of saltpeter (nitrate) to 3 ounces and add i/g ounce of sodium or 
potassium nitrite. A good practice to follow is to heat the water 
to the boiling point and dissolve the ingredients m it. Allow the 
pickle to chill before pouring it over the meat. A. salimeter is a 
necessary piece of equipment when making up curing solutions of 
different salinities. 

Containers 

Cypress curing vats, clean molasses or vinegar barrels, or 
large stone crocks make suitable curing receptacles. A c ean lid 
and a stone for a weight are necessary. Barrels m '^bich any 
sort of spray material has been mixed must never be used. let. 1 
containers that will corrode are unthinkable. 

Temperature 

The best temperature for the curing room is ^5° 

40° F. Unless curing vessels have been previously contaminated 
With ham souring bLteria. very little spoilage is 
these temperatures. Successful sweet 

at temperatures ranging from 40° F. to 60° F., ^'“s ^u^ 
cellar temperature on farms during the Urine 

50° F. and over are too high for safe pickle curing. The brine 
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-nTll sour and become ropy and the hams will develop an off- 
flavor or will sour around the bone. 

Length of Cxire 

Hams should be measured through the cushion back of the 
aitchbone to determine their thickness. All hams measuring the 
greatest thickness should be placed in the bottom of the vat '^th 
the lighter hams placed on top. A record of the thickness of 
each layer should be recorded on a card or in a book so that the 
date when they are to be taken out can be determined. The fol- 
lowing is the curing schedule for the different strengths of sweet 
pickle : 

85® pickle cure - 9 days per inch 

75® pickle cure 11 days per inch 

60° pickle cure —13 days per inch 

Procedure on the Farm 

Pack the chilled hams, shoulders, and bacon in the barrel 
or vat in the order named and pour sufficient cold pickle over 
the pack so it will be covered when the lid is weighted down. 
Four gallons of pickle will cover 100 pounds of closely packed 
meat, but 4V^ to 5 gallons are necessary if loosely packed. Over- 
hauling meat once or twice during the curing period is desirable 
to permit the pickle to reach all parts of the meat. 

It is necessary to follow rather closely the length of cure 
prescribed for the different strengths of pickle. As an example, 
consider a barrel of pork consisting of hams inches thick, 
on top of which are shoulders 3V^ inches thick, over which are 
bacons 2 inches thick, curing in an 85® pickle. According to the 
schedule of 9 days per inch in cure the bacons must come out in 
18 days, the shoulders in 30 days, and the hams in 50 days. If 
5 gallons of water are used to dissolve the 8-3-3 formula, making 
a 75° pickle, it will be necessary to cure at the rate of 11 days 
per inch. A 75® pickle is preferable if the curing room tempera- 
ture does not rise to over 45® F. 

A large part of the pork spoilage occurring on the farm could 
be eliminated if from 4 to 8 ounces of pickle were pumped into 
the center of the ham and around the hip joint soon after slaugh- 
ter. A good syringe-type pickle pump will cost from $15 to $18. 

Shrinkage 

There is very little difference in the shrinkage of pork cured 
by the drj* and sweet pickle methods at the end of a 60-day aging 
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period. Sweet pickle cured hams will gain an average of 5% in 
cure as compared to a loss of 5% to 7% for hams in dry 
Sweet pickle hams lose about 5% during smoking as compared to 
2% for dry cured hams. Bacon will show about 5% higher shrink 
than hams because of the large surface area. 

Soaking 

All farm cured pork, whether dry or sweet pickle cured, 
should be rinsed or soaked in cold water before it is placed in 
smoke. The soaking removes the excess salt on the outside and 
eliminates the formation of salt streaks on the meat when ex- 
posed to the heat of the smokehouse. Quick cured meats are 
rinsed but not soaked. 

Soaking pickled bacon and shoulders one hour and ham 
about two hours is sufficient for farm purposes. Dry sugar cured 
meats cured with 1 ounce of the cure per pound of meat need not 
be soaked. Rinsing is sufficient. 


Sweet PicWe Table. 


Formula 

Cold Water 

Degree of Pickle by 
Salimeter 40" F. 

Pounds 

Salt 

Pounds 

Sugar 

Ounces 

Saltpeter 

Gallons 

Pounds 

10 

9 

10 

8 

8 

G 

7 

C 

8 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

4 

5 

4 

5 

5 

S3^ 

33H 

4lH 

33H 

4IH 

33M 

41% 

41% 

95" 

90" 

85" 

85" 

75" 

70" 

65" 

00" 


>4 weigns a sd pounas pcx 

“even pints of salt weigh 8 pounds 
p"? ‘Wm of syrup weighs 3 pounds ner 100 gallons of water If sallmcter 

Federal law limits the use of saltpeter to 10 poon^ per luo . 

Is calibrated for reading at GO* F substract ll6 per degree o 


Curing Teims DeGned 

Pumpmp.— The forcible introduction of pickle into a ham by 
means of a ham pump. , „ . 

Stitch 07 Gim.— A single inseition of the 
method. The number of stitches or 

With the size of the ham and tlic strength of pi'mP picklm 
They range fiom 2 to G per ham, running from 2 to 4 ounces o 
™re per stitch. 
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Cover picWc.— The picWe in which hams cure. 

Salmctcr (salometcr or saIinometcr).-~A ballasted glass 
vacuum tube graduated in degrees and used for testing the 
strength or salinitj' of pickle. ^ 

Overhaul— 'Iha rehandling or repacking of ham during the 
pickling period to permit a more uniform distribution of pickle. 

Quick cure . — A term applied to a pickle containing sodium 
nitrite or a combination of nitrite and nitrate. 

Immersion ctire . — Curing in a cover pickle. 

Injection cure . — Stitch pumping or needling. 

Artery cure . — Injection of cure into femoral artcrj* of ham 
and artery in the shoulder. 

The Combination Cure 

A successful method of curing hams on the farm is the use 
of the dry cure and the sweet pickle cure in combination. The 
quicker the salt gets to the center of the ham, the less danger 
there is of loss from spoilage. Experiments show that where IV^ 
to 2 pounds of salt per 100 pounds of pork is rubbed into hams 
24 to 48 hours before they are placed in a 75® pickle, they will 
cure in 0 days per inch. *^15 one rubbing of salt is all absorbed 
overnight and has more rapid penetrating qualities because it is 
not mixed with other ingredients or dissolved in water. 

Pump Pickling (Slilch or Spray Pumping) 

To hasten the introduction of the cure to the center of the 
ham, processors can use the practice known as pumping. This 
consists of forcing the curing pickle into the center of the ham 
through a needle attached to a plunger-type syringe or by means 
of mechamcally operated pumps. Pumping pickle may be the 
same strength as the cover pickle although a 5® to 10® stronger 
pickle is generally used. The curing of a ham is hastened con- 
siderably under this method as it t^es place from the inside as 
well as from the outside. Hams should not be stitch pumped with 
more than 87o of their weight of 85® pickle. That would mean 
that IV 2 pounds of 85® pickle is pumped into a 20-pound ham and 
the ham is then cured in a 75® pickle 7 days per inch, or 2^^ 
day per pound of ham. (This shortens the cure 4 days per inch.) 

When using a 70® to 75° pickle, stitch pump the ham with 
10% and cure in 75® pieWe 9 days per inch of thickness. 

Hams have been cured very successfully, experimentally, by 
using a combination of pumping and dry curing. The procedure 




* 1 , of tin. hiD lomt (pump picUmg) Give 

Fig 91— Giving the ham a stitch 5^({e loint, ^hock end, and butt end. 
remaining stitches in cushion, stifle joint, n , , ^ 

ooo -11 of fho rate of 8% of the weight of the 
IS to use an 85° pickle at the r oj. on^-half 

ham and then rub per pound of ham and cure 

ounce of the recommended formula pet p 

It 21/2 days per pound. 

Advantages of Pump Pickling ... 1 , unCnro 

(1) The salt IS introduced to the center of the ham before 

spoilage ha^Sea^ch^nceto^tek^^^^ one-third. 

(3) A quicker turnover is effected. 

The Artery consists of forcing a pickle into the femoral 

Artery curing means of a small 

aitery on the connected to a pump that exerts a 

needle attached to . rj,j,e artery-pumped hams are either 

pressure of 4() to “ F placed in a pickle of similar stiength 
rubbed with “O jgtg the curing. The salinity of the pickle 

for 5 to 7 days to loop and under what conditions the 

to use will ^0P®"‘ V’a pickle strength of 60° to 65° on the sali- 
ham is to be stor . , hams are to be tenderized and held 

meter is acceptable - - 

under refrigeration 
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Repeated tests, using the formula recommended in this text, 
produced higher flavor and better keeping quality where hams 
were artery-pumped with 10% of their weight using a 75 
pickle. These artery-pumped hams were given a light rubbing 
of the dry cure mixture and left to shelf cure for several days 
before being smoked. These hams had longer storage life and their 
flavor was more acceptable to the trade than were the hams 
cured with 60° or 65° pickle. For fai*m curing, the use of the 
85'’ pickle (10% by weight) and one thorough rubbing of the 
dry cure produced a ham of high flavor and good holding quality. 

The advantages of artery-curing are speed and uniform 
flavor. It is particularly adapted to pork processors and those 
doing custom curing. These hams cannot be tenderized if they 
are to be summer stored but must be smoked at the conventional 
temperature of 110° to 125° F. 

Needled Bacon 

A machine, designed with over 100 fine hollow-stemmed 
needles through which the curing pickle is injected hypoderm- 
ically into the automatically conveyed bellies, handles about 6000 
pounds of bacon per hour. The length of the curing period is 
reduced from two weeks to two days by this method. 

Tenderized Hams 

Hams of several degrees of tenderness are produced for the 
market, any of which require further preparation in the home. 
The tenderizing occurs in the smokehouse that is thermostatically 
heat controlled. The cured hams are first soaked in tap water to 
remove excess outside salt and are then placed in a smoke- 
house, It takes about 24 hours to tenderize hams and it is usually 
accomplished in three stages. During the first eight hours or the 
drying stage, the gas burners or steam (if steam coils are used) 
heat the house to 125° F. All drafts are opened to carry off excess 
moisture and there is no smoking during this period. During the 
next eight hour stage, the drafts are closed about half way, the 
temperature raised to 135° F., jmd smoke is generated. The 
smoking continues throughout the third stage with all drafts 
closed, and the temperature is raised to 165° until the inside 
temperature of the ham reaches 142° F., when it is removed. 
These hams require further cooking in the home for full ten- 
derization. Hams sold as “ready to eat" are those that have 
received extra heat processing to bring the internal temperature 
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of the ham to 155°-160° F. But unlike sausages, in which the 
meat is very finely ground, a ham processed to an internal tem- 
perature of 15o®-160® F. will not eat like a sausage and therefore 
must have further preparation. An internal temperature of 180®- 
185® F. makes it ready to eat. 

Curing Frozen Meat 

Sharp frozen hams or hams frozen in freezer lockers at 
0° F. and held in storage for one to eight weeks were immer- 
sion cured experimentally in three days less time per inch 
of thickness or V 2 day less per pound than unfrozen hams. 

It was found unnecessary to thaw hams before placing them 
in cure. Allomng frozen hams to thaw in pickle kept down the 
temperature of the pickle for a longer period, which was an ad- 
vantage where there was no means of control in the curing cellar 
temperature. 

A curing period of 6 days per inch of thickness when frozen 
hams were placed in an 85® pickle, and 5 days per inch if previ- 
ously thawed and covered with an 85® pickle, gave the most de- 
sirable salt content. This was the equivalent of rivo days per 
pound of ham. 



Fig. 9.3 — Pump pickle into main artery ahead of the branch. If artery is 
too short, pump each branch separately. ^ 
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Hams that were locker frozen and then cured were sound 
and very palatable after being held for three months in summer 
storage under farm conditions at 80° F. 

Curing on the Basis of Days per Pound 

In a study of the weight of hams versus their thic^ess ^ 
was found that the following curing schedule is somewhat anal 

' 60“ pickle cure. A days per pound of ham 

75“ pickle cure 3 days per pound of ham 

85“ pickle cure ...-.-.. 21/2 days per pound of ham 

90“ pickle cure. -2 days per pound of ham 

The dry sugar cure requires two days per pound minimum 
(using 1 ounce of diy fomiula per POund). 

Bacon must be cured on the basis of thickness. 

^^‘"LSed experiments have tiLsTS 

tion in the outside inch of removed from cure, 

as in the center the time that^the^^^^^^ 

The longer the cunng P , 60 days should be aged at 

' Zt af the MarJS Station, found that hams aged in 
. inso V for 10 to 12 weeks were comparable in 

incubators at 108 ' hams stored a year or longer 

quality and chemical P j^m-g Ue reported that hams aged 
at ordina^ ham ‘^'^P^^Zame degr'ee of aging than those 
in incubators sbran combined shrink of curing, smoking, 

aged in a ham roo • ^ standard incubator was the same 

and aging ® d dry cured hams, 23.2% in each case, 

for both sweet pickle ana air 

Canadian Bacon ugcle stripped from heavy pork loins is 

The pork sin ,1 jt jg given a mild cure and a light 
used to make this P , , of cure are as follows: 

smoking. The two methods ot 


Dry Cured Formula 
234 lbs. salt 
114 lbs. sugar 


3 oz. sodium nitrate 
i/j. oz. sodium nitrite 


* /r • nt to cure 100 pounds of pork sirloin. Rub it 
This is sufhcic ^tj-ioins in a tight box. Put sufTicicnt pres- 
on and place the ru 
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sure on the meat so it will be covered with brine within several 
days. Cure for 10 to 14 days (depending upon size) in a tempera- 
ture of 36° to 38° F. and then wash in hot water and drain for 
half a day. Place each sirloin in an artificial casing, tie one end 
of the casing, and force out the air pockets before tying the other 
end. Smoke for 12 to 15 hours at 125°-130° F., and after it has 
chilled to room temperature, dip it in water of 180° F. for a 
minute and wipe dri*^ to remove the grease. Place the meat in room 
temperature to dry. The yield of boned and fatted loins will av- 
erage 457o to 38% with ham butt removed. 

Pickle Cured 

Jklake up a 65° salimeter strength salt solution and to each 
gallon of the pickle add pound of sugar (preferably cerelose) 
and yo oz. of cure (3 oz. of nitrate, J/4 oz. of nitrite) . Overhaul 
on the third and seventh days and cure for two weeks at 36°-38° 
F. Soak in tap water for several houis and drain. Smoke for 10- 
12 hours at 125° P. If they are to be tenderized, smoke them at 
125*-135° F. for eight hours and at 155°-165° F. for four hours. 

Dried Beef 

Both the dry cure and the sweet pickle cime method are em- 
ployed. In either case, the formula is the same: 8 pounds of salt, 
3 pounds of sugar, 3 oz. of sodium nitrate and oz. of sodium 
nitrite. WTicn dissolved in 4 gallons of water this formula makes 
sufficient pickle to cover 100 pounds of meat. T\Tien used as a dry 
cure, apply 1 to ly* ounces to each pound of meat. To do the 
latter will require two rubbings at three to five day intervals. 
Frequent overhauls are necessary where the self-formed brine 
collects in a tight vessel ; otherwise, pieces resting in this brine 
will become too saltj*. Pickle curing requires less labor. 

The length of time required to cure beef depends upon the 
size of the cuts, but three days per pound for the 85° sweet pickle 
cure and two days per pound for the drj’ cure are sufficient The 
rounds of thin or inferior animals arc used for this product. The 
muscles of the round are taken out in three pieces called the 
beef ham or dried beef set. They consist of the top round, the 
bottom round and eye muscle (together) , and the Imuckle piece 
(sirloin tip.) In case of large rounds, one or two extra pieces arc 
made by splitting the top round. The shoulder clod muscle in the 
fore quarter is also used. 

After the beef is cured, it is rinsed with cold water and 
allowed to hang for 24 hours to dry, and then given a light or 
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heavy smoke as desired. It is stored in a diy, well ventilated room 
for further drying. 


Coming 

The preservation of beef by the use of salt is termed “com- 
ing.” Lexicographers explain the origin of the word by referring 
back to the sixteenth century when the word “com was synony- 
mous with the word “grain.” At that time manufacturers of 
gunpowder used the word “coming” to indicate that their prod^t 
had been spread out and allowed to dry in single p'ains. The 
term corned was later applied to the process of curing beef by 
sprinkling it with grains of salt. 

The method used in making “corned beef” today entmls moie 
than the mere application of salt. A formula that is rather pop- 
ular consists of dissolving 8 pounds of salt, 3 pounds of sugar, 
4 ounces of baking soda, 3 ounces of sodium nitrate, Md /i 
ounces of sodium nitrite in 4 gallons of water. This is sufficient 
to cure 100 pounds of beef. Some sections of the country, such as 
the New Elngland district, prefer a gray color to the cured beef, 
in which case the saltpeter is omitted. A very good color is 
secured by using 4 ounces of cream of tartar instead of the salt- 
peter. Boneless cuts of brisket, plate, chuck, and round usually 
are used for coming. Pack the cuts in a stone crock or wooden 
tub or barrel, cover them with the chilled pickle, and vmig e 
meat with a board upon which a non-metal weight can be placed. 
If the brisket is not rolled and other cuts do not have more than 
3 inches of thickness, they will cure (com) and be ready to use 
in 12 to 14 days. .... 

If more flavor is desired, a slight amount of garlic or pickling 
spices can be added. 


1'he pH Factor 

The symbol “pH” (the hydrogen-ion concenHation) is an 
i^xpression of the degree of acidity or alkalinity of a substance 
Ilie neutral point is 7 (using chemically pure H.O as » J^^i^ 
“ud a pH below 7 indicates the degree of acidity whereas a p 
above 7 indicates the degree of alkalinity. , n nra.,f nf 

The pH of fresh meat ranges betiveen 5 3 “ 

Wore alkaline character (G.0-6.5) will spoil bacteriologimlly at 
“.faster rate than meat in the lower “wd range (o.3-o.i). In 
Pickle cures the pH range should be between 5 and G. This means 
that some acid such as acetic, citric, or lactic may have to be 
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added if the sugar in the pickle will not furnish sufficient acid 
through bacterial fermentation. Whatever the means, an acid 
medium is necessarj' for the proper curing and manufacture of 
meat and meat products. 

The claim is made that salt tenderizes meat at the 2% level. 
It is 'well known that acid will tenderize, so ^vith an acid pickle, 
the two together should result in some tenderness. 

Fresh meat will vary in pH depending upon the glycogen 
content of the muscle at the time of slaughter. It has been estab- 
lished that COj immobilization of hogs reduces loss of muscle 
glycogen, resulting in a lower pH; that animals rested and fed 
before slaughter have a lower pH ; and that the feeding of sucrose 
to cattle and hogs before slaughter will give them a lower pH 
resulting in improved color and keeping quality. 

Conversely, a high pH and low muscle glycogen have been 
shown to be characteristic of dark cutting beef. 

Souring 

Slost bacterial contamination comes from outside sources 
which can be controlled in part by rigid sanitation. 

Various scientists (Bunyea, McBrj'de, Berth, Boyer, Lewis, 
Moulton, and others) have worked on this problem and found 
that the organism that causes souring of beef around the deep- 
seated hip joint is Bacillus megatherium (Bunyea) while Clos- 
tridium sporogenis, Cl, pulrefaciens, and Cl. putrificum cause 
souring in pork. These organisms are proteolytic (which means 
that they break down proteins into amino acids and ammonia) 
and flourish best at room temperatures or higher. 

The results of considerable experimental work on beef and 
ham souring proved rather conclusively that quick chilling of the 
carcasses to 36” to 38° F., and similar holding and curing tem- 
perature, will practically eliminate the difficulty. From 3% to 
5% salt concentration in the center of the ham, and small 
amounts of saltpeter and sodium nitrite, had inhibitory action on 
the ham souring organism. Sloulton reports that the nitrite was 
ten times as effective in this respect as the nitrate. 

Although curing ingredients inhibit the development of these 
anerobic organisms, they do not entirely destroy them. In ver>' 
mildly cured products, proteolj*sis may continue to the point 
where the product is unfit for food. The remedy in this case 
is to hold the product under refrigeration. 
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Flavor 

Probably the greatest objection of consumers to quick cured, 
tenderized ham has been its apparent lack of flavor in comparison 
with long cured ham. The curing process entails more than 
simply the introduction of sufficient salt to preserve the meat. In 
the prolonged curing process there is an enzymitic action and a 
bacterial action by the Clostridia which produces a distinctive 
flavor that is not as pronounced in '^quickies” (quick cured hams) . 
This action in combination with just the right amount of salt, 
enough sugar, and a good pink color make for quality in a ham. 


The Smoking Process 

Cured meats are soaked or washed before being placed in 
the smokehouse. Allow them to drain and dry before starting 
a fire. Care should be taken to avoid one piece of meat touching 
another. Wire hangers are preferred to string for supporting 
the different cuts. These can be made out of No. 9 gauge gal- 
vanized wire or they may be purchased from a butchers supp y 
house. Net ham bags are used by packers. _ 

Where wood is subjected to destructive distillation it yields 
inflammable gases, a sti-ongly acid agueous distillate and a Quan- 
tity of tar. The residue is wood charcoal. The agueous distillate 
contains methyl (wood) alcohol mixed with acetic acid and ace- 
tone and a little methyl acetate and is known as pyroligneous acid 

(liquid smoke) . . „ t-. i a <- 

Section III, Article 5, of the Pennsylvania Pure Food Act of 
1909, which is still in effect, states that “Smoke must be ap^ied 
as generated” to meat that is to be sold on the market Th 
eliminates the use of liquid smoke or smoked salt by Pennsylvan 
processors except for meat that is to be consumed m the home 
th© processor 

The wood used to generate the smoke should be of a species 
in no way related to the pine or resinous tree. Hickory is the 
most popular but apple, plum, peach,_ oak, maple, hneclp as , 
any non-resinous wood will give satisfactory resu s. j. 

nobs are excellent for starting logs to smoldering; “ fact, mrate 

be smoked successfully by the use of corn ^ satisfac- 
a cool smoke is desired, hardwood sawdust is the mort sat'sf^ 
tory. Hardwood sawdust is used in the smoke ‘ eJmoVe 

a part of the equipment in producing tenderized ham®. Smoke 
Konerated by friction (revolving the surface of a log against a 
spinning steel plate) is used to some extent. 
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Temperature in the Smokehouse 

The absorption of smoke and the change in color of the out- 
side surface of smoked meat is hastened by high temperatures. 
The nature of the smokehouse and the outside temperatures are 
governing factors in the length of time required to smoke meat- 
It requires about 30 to 40 hours to smoke meat to a chestnut 
brown in one continuous smoking period ^vith a smokehouse tem- 
perature of 90° to 100° F. The same results are secured in 18 
hours with a smokehouse temperature of 125° to 135° F. but it 
will require 3 to 4 days to get the same color with a cool smoke 
of 80° to 90° F. There is no particular advantage in a prolonged 
smoking period. 

The colder the weather, the drier the wood should be to get 
the required heat. In warm weather a semi-green wood is pref- 
erable. ileats that have been subjected to four to six days of 
smoke or until they become dark brown in color have some added 
keeping qualities, but unless the outside surface is trimmed off 
before cooking, the meat is likely to cause digestive disorders. 
This is due to the poisonous effect of too large quantities of the 
pyroligenous acid. 

Shrinkage 

Shri^age in weight is not as great during the smoking proc- 
ess as it is in the subsequent holding of the smoked meat. Sweet 
pickled meats will lose only the 2% to 5% that they gained in 
cure. If they are sold as soon as they are smoked there is 
practically no shrink from the green weight. The real shrinkage 
takes place during the first month of storage and this averages 
about 7% for hams and 10% for bacon. 

Dry cured meats shrink from 5% to 7% during the curing 
period and thus do not lose as much weight in smoke or in the 
subsequent holding period. Dry cured meat shrinks about 2% 
in smoke as compared to 4% for the sweet pickled meats. Smoked 
hams held for 3 months will shrink about 20% from green 
weights. 

THE SMOKEHOUSE 

The most satisfactorj' tj-pe of smokehouse, that will serve also 
as a storage place for the cured and smoked meat, is one that is 
constructed of tile or cement blocks with a fireproof, insulated 
ceiling. The floor should be made of concrete, and the entire 



THE PRESERVATION, SMOKING AND STORING OF MEATS 1 <53 

building must be rodent and vermin proof and have 
ventilators. One intake ventilator near the floor an a 
near the roof are necessary. The dead air spaces , 

tile or concrete block building make for a moie even 
for storing meat in winter and summer. nf 

The size of the building is dependent f 

smoked products to be run through it. On e adeauate 

house 6 by 8 feet with walls 9 feet high is entirely adequafe 

The metal rods to support the meat shoul ® ^ Uqplf it will be 
the floor. If the fire is built in the smokehouse 

necessary to hang the meat so sheet metal 

the fire. Another method is to weld a pi tHrpp feet long 

about three feet square to f<3ur metol legs a 
and place it over the fire so it will di use „ppessarv to con- 
Where a cool smoke is desired it ivi ® , j ^^he smoke 

struct a fire pit outside the smokehouse and conduct the smoae 

into the house through terra cotta pipes. 
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Fig. 9.6 — The vented smohehouse with water showering equipment. 


The modern smokehouse units now in use are a far cry 
from the chimney type that once was so common. Today’s 
smoke units are constructed of shiny, noncorrosive metal, well 
insulated and electronically controlled. They are designed so the 
volume of smoke and the temperature can be set automatically. 
The smoke vents are distributed around the ceiling and the 
smoke circulated downward to eliminate dead spots. Some units 
also do the cooking by showering the products with hot water 
and then chilling them with cold water. It requires skill to 
operate these units, and even more to repair them, but the im- 
provements in the quality of the product, the speed of production, 
and the control of the processing are indisputable. 

Cleaning the Smokehouse 

The deposit of the wood distillate on the walls and hangers 
of smokehouses that are in regular use develops a scale that falls 
on the meat, making it necessary to remove the scale periodically. 
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Since the tarry material is combustible, a torch must never 
be used. A detergent should be sprayed on the walls to soak the 
tar; follow this with a forceful spray (25 to 50 pounds per square 
inch) of hot water. A speciai detergent for this pui-pose is made 
by Oakite Products, Inc., of 20 A Thames Street, New York 6, 
New York. 


SMOKED TURKEY 

Something new, something different is probably the recom 
mendation for most of the smoked turkey found on the market 
The process of curing turkey, which also has been successful y 
applied to chickens, is very similar to that used for curing por. 
The make-up of the curing formula differs from the pork cu g 
formula mainly in the spices used. 

The following formula gave excellent results at the Pennsy - 

vania Station; 6 pounds of salt, 2 pounds of “"V”? vL 
of saltpeter, 1 ounce of bay leaves, 1 ounce parsley 'eav®s and 1 
ounce black pepper. Dissolve in 41/2 gallons of hot water and let 
cool. This constffutes a 65» salimeter pickle. The b-ds are placed 
in a clean barrel, vat, tub, or crock with rump "P ® ^ 

the vessel. This puts the breasts on the inside. , 

would be placed breast to breast. Place a ^«‘fted board over 
the birds and cover with pickle. Cure them 1 /o y P 
of bird. A quicker cure is to make a 75» P'<=><'a a"d cure 1 day 
per pound. Both tests gave about the same results in flavor and 

men cured, the birds are rinsed in ‘=°°\'™^^g“^oking 
by the wings to dry. This will require several 
will require from 4 to 36 hours, depending emoked for 8 

of the smokehouse and the color desire . , , „m] t],ose 

hours at 110” F. ^vill have a bright amber 
smoked for 24 hours at 80”-90” F. Four to six hours at 13o^ 140^ 

F. is faster and produces a good color. Bir s chestnut 

distances should receive a heavier smoke an subjecting the 
in color. Tenderized turkeys can ^ produced^by^subject.ng^t^ 
carcass to a smokehouse temperature of 1 the latter 

(depending upon size) and applying the smoke dm mg 

part of the period. resemblance to 

The flavor of smoked turkey has ;f unless the 

frosh roasted bird and has little to reco ^ proper 

nmoked flavor is further supplemented -moPed turkey have 
blendiug of certain spices some brands of smoked uira 
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become popular. Needless to say, these formulas arc trade secrets 
Some formulas do uot contoin saltpeter since it causes a slight 
reddening of the meat. To illustrate the elaborate degree of sea- 
soning and spicing that can be employed, the following foiroula 
as suggested by Highlands and Burns in Food Industries is 


given : 

Water 5 gals. Salt 4 lbs. Sugar 30 oz. 

Oil of celery... 8 c.c. Oil of marjoram 5 c.c. 

Oil of black pepper_ 8 c.c. Oil of bay leaves 6 c.c. 

Oil of parsley leaves 8c.c. Oil of sweet basil 6c.c. 

Oil of sage 5 c.c. Oil of coriander. 5 c.c. 

Oil of thyme 5c.c. Oil of cardamon 5 c.c. 


Oils dissolved in 200 c.c. of alcohol and 1 gr. of gum tragacanth. 

The dissolved oils are added to the brine and the birds cured 
for 1.5 days per pound of dressed weight. 

Cured and smoked turkey do not have the keeping qualities 
of cured pork and should be used as soon as possible. They are 
unsuited to storage because they have insufficient salt content to 
keep down bacterial action ; they mold easily, and dry out rapidly. 

STORAGE OF SMOKED MEATS 

Various methods of holding and storing cured and smoked meats 
have been tried with different degrees of success. Some of these 
methods include (1) covering with paraffin, (2) burying in oats, 
(3) covering with oat flour, (4) dusting with borax, (5) packing 
in salt, (6) painting with yellow wash, (7) shrouding in rubber, 
(8) suspending uncovered in a dark room, (9) suspending un- 
covered in a dark, well-ventilated, well-screened room, (10) 
sprayingwithoatoil, (11) sprayingwith soy bean oil, (12) pack- 
ing in refined cottonseed oil, and (13) wrapping in paper. 

Hams sometimes have been placed in paper sacks, with cords 
drawn tightly about the open ends, and deeply covered with oats. 
The advantages of this type of storage lie in the fact that a very 
even temperature prevails, the air is dry (the outside covering of 
oats will absorb the moisture), and rata and mice cannot burrow 
through oats. The disadvantage of this method is that the smoked 
meats will take on a stale, musty flavor and become moldy. 

A method of storage recommended by the Texas Station is 
to place the cured product, smoked or unsmoked, in refined cot- 
tonseed oil. 
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D. E. Brady and F. H. Smith of North Carolina State Col- 
lege report that rancidity in cured meat is effectively retarded 
by a thin coating of crude cottonseed oil. Refined 
not as effective. Storing in a dark room or wrapping in dark p p 
also retarded rancidity. 

Dusting cured and smoked hams and bacon '^jth powdered 
borax will keep off skippers, but its use is not pemitted 
mercial meats under present food laws. 



1 I fir There nre 

F.k. 9.0— Plan for a combination sm^chousc an ojnch pipe, demod ami 

tiers of removable smoke Pe’es ms^Oc ir ‘’"'“OK'' j^n 

pem;d every 18 inches, the metal >>eES^ 28-inch (FO-fta'.'™' e”’*; 
of tnc pipe for hatif^Jrs. The icndcrinp nn<l coohjnjr , hrJek 

open fire kettle built in. is “•‘.'‘1?^ ‘■'ee-lK.v is m'lde on.rick 
belnE the fire-box for BeneratinE amoKe.^i tlmt.is to l;e used as a 
and can be erected at the end of > ^ ^ cookmE POeP^ * 

smokehouse. When tl.e Fettle is to , neat, keep ""^0 " 

damper A and open tlamper O; VI C stnrlc.1 and open da ^ uj 
betue, close damper H after «l>e ^ jnX-s of nstk and rindcra vili 
Ts'o inches of concrete laid over 6 to J me. 

*nnVc n salisfnctorj’ floor. 
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Pests of stored McaP 


(1) Cross section of ham showing 
damage by insects and mites. 


(2) The larder beetle is typical of 
several species of small beetles 
and their wooly larvae that feed 
on meat and cheese. The beetles 
are strong fliers. 


(3) The ham or cheese skipper gets 
its name from the jumping habit 
of the larvae. The flies are smal- 
ler than houseflies. They lay their 
eggs on meat and cheese and 
multiply very rapidly. 


(4) Cheese mites are not insects, but 
cause damage to meat and cheese 
similar to that caused by insects. 
Though they cannot fly, they are 
carried by various insects. 


ture A15-52. United States Department of Agricul- 


Fig. 9.7 


Packing the cured and smoked pork shoulder, ham, or bacon 
in rock salt has proven fairly satisfactory, but the product is 
rather dry and somewhat salty. 

A paint is made by dissolving 6 ounces of flour in 1 gallon 
of water to which is added 1 ^, ounces of chrome yellow and 1 
ounce of dry glue dissolved in 1 quart of hot water. Bring this 
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mixture to a boil and add 3 pounds of barium sulfate, storing 
constantly while boiling until it is in the form of a paste. If i 
becomes too thick, add more water. Allow the mass to cool before 
using. Wrap the ham or bacon in a good grade of J^apping 
paper, sew a muslin cover over the vcrapped mea , , 

coat of this paint to the outside of the muslin. The ad g 
of this method are that it will keep out insects and ^ P , 

down shrinkage. The disadvantages lie in the extra 
in the operation and in the fact that it will 

Spraying the cured and smoked pork with oat or soybean 

oil assists in overcoming rancidity. work 

Slaughter, cure, and wrap meat before “^^cts steit to work 

in the spring. Use waxed or greaseproof P^P®’’’ ^ ;eces 

in a muslin sack, tie it tightly at the top, and , j] 

do not touch. Store the meat in a clean, tight, well ventilated oom 

or smokehouse and use mesh screen over 'y®" j-e- 

If meat becomes infested in spite of ® parts, 

move it from the storage room and trim o unjnfested part 

cutting deeply enough to remove all ’nTnntlv or store it in 

of the meat is safe to eat. Use it rather promptly or store 

Where it is desirable to fumigate ^rmlTbrusel 

moving it from its hangings, drained person fumigate 

Close all doors and windows and li»J® ounces of sodium cya- 
for 24 hours with the gas at the rate ^ ^ 

Hide or the equivalent in other cy^.de .;«“o jLects are 

of space. Repeat the treatment every 10 days 
seen. 


Retarding Molds on Stored Meat 

Mold spores are prevalent in the ”^gut.'^I|^ey°llourisli 
proper moisture conditions for their ev P, „’ing degrees 
in a rather wide range of tempemtures ""f Told.s 

of light intensity. The most effee bve ,yell venti- 

OH untreated smoked meats is to store 450^50 f. Suspend 
nted room ranging in temperature be '' touch other 

ounwTapped meat in such a manner ^pl^ing meat is the 

inf on,,, j; rtf this metnou 01 n ^ ia 


“WKI room ranffinff in tempcicn-t— - 

■he um\Tapped meat in such a manner meat is the 

neat. The disadvantage of this met . is 

‘oreer loss in weight due to dehydration, but loss 
refernble to moldy flavored meat. wliolc Iiani or 

The safest method of storage is , ‘ paper and store 
inb of smoked bacon in a good grade of locker pnpe 
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it in the zero freezer cabinet. Bo not freeze sliced ham or bacon 
for a period longer than two months. 
l\Ieasly Pork 

The hog is an interaiediate host for the common tapeworm 
of the human, acquiring the eggs of the worn from contami- 
nated food or water. The eggs hatch in the hog’s stomach and 
intestines and the embryos bore through the walls into the 
muscle tissue where they turn to worms and become encysted. 
These cysts are visible to the naked eye. Badly infected car- 
casses are usually condemned. Thorough cooking and zero freez- 
ing destroy the encysted larva. 

Trichina 

The microscopic parasite “Trichinella spiralis” or Trichina is 
not a common parasite in this country and is easily controlled. 
The encapsulated larvae are found in the muscle of rats, dogs, 
cats, swine, and humans. Man acquires the parasite by eating 
the improperly prepared meat of infected swine. The swine re- 
ceive their infection by eating infected rats or uncooked or par- 
tially cooked viscera or flesh of infected animals, generally 
through the medium of garbage. 

The encysted larvae are liberated in the stomach of the host 
and pass on to the small Intestine where they reach sexual ma- 
turity in a few days. After mating, the female penetrates the 
lining of the intestine and gives birth to young larvae which are 
earned by the blood stream to the striated muscles where they 
attain maturity after several weeks. Encapsulation then takes 
place and if the cycle is not repeated, the larvae in the cysts 
eventually die. 

Precautions Against Trichina 

The consumer need have little fear of developing trichinosis 
if as a personal responsibility he (1) insists on having all of his 
pork cuts served well done ; (2) refuses to eat rare hamburg 
sandwiches (a great deal of hamburg has some pork ground with 
it) ; (3) refrains from eating so-called tenderized hams until they 
have been cooked (a temperature of 137° F. destroys Trichina) ; 
and (4) purchases only those ready-to-eat products which bear 
the United States stamp or arc prepared according to federal or 
state regulations. 

The producer and proce.ssor should (1) maintain satisfactorj’ 
sanitary conditions on the premises; (2) eliminate rats; and (3) 
cook all garbage containing meat or ofTal to destroy the parasite. 
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Freezing meat at zero for 24 hours is repoifed to kill M- 

The Federal Meat Inspection regulations, as amended mi 
March 24, 1945, require that all pork being used “ 
uncured pork products which are likely to t „ 

cooked by the consumer must be subjected continuous 5 . 

temperature not higher than one of those specified in the folloii- 
ing table : 


Temperature 

5 

—10 
—20 


Group 1 
Days 
20 
10 
6 


Group 2 
Days 

30 

20 

12 


Group 1-Pork in separate pieces not to ® ^ "f es 

in thickness: layers of pork not " 

depth; or frozen blocks not to exceed 6 inches in thick 

Group 2— Pork in pieces, layers, or *^27 

the thickness of which exceeds G inches 

inches. 

The arrangement of the 
free circulation of air to insure Pr°«PV® ’"'f ' 

of the meat throughout to those spcm I fi 

M. I. D. Memorandum ..Its such ns ham, 

Application of 'Ttallmls, beef tongues, barrel 

pork shoulders, picnics, butts, beef othenviso Hhiill not 

beef, mess pork, and the finished cured product of 

result in an increase in weight of the i ^velrbt of the 

more than 10% over the fresh green weigl • | | j 

cured and smoked product shall not exceed the 
fresh uncured article. 

_ o Tiniituls of honey Hhull 
At least l>/:> pounds of nf*i)roduel wldeli Is subsc- 

be used in curing each 100 pounds J„ "||(lul•,v Cured” 
quently marked or labeled “Sugar Cuud 
respectively. , ,,n,|, „ull|iU'k>'il Federally 

inspe^ie^d Sant.s°tfprodnn^unoUed iHuns (r 





X. 

COLD STORAGE AND 
REFRIGERATED FOOD 
LOCKERS 

PRESERVING BY REFRIGERATION 

Natural or artificial refrigeration retards the development of 
molds and bacteria for a limited period only. The most effective 
refrigerator temperature outside of subfreezing temperatures is 
the one bordering on 32° F. A temperature of 40° F. is more 
practical for the household refrigerator because there will be 
less dehydration and a lower operating cost. Commercial meat 
coolers are usually held at 36° to 38° F. 

How Cold Is Produced 

The formation of heat for the production of cold is the 
thermodynamic principle involved in artificial refrigeration. A 
gas that will turn to a liquid when compressed by mechanical 
means, and that will again revert to a gas when the pressure is 
released, will accomplish this, and when it is so used is known as 
a refrigerant. One of the most common refrigerants used to 
chill the coolers of meat packers and cold storage houses is am- 
monia (NHs). It is seldom used in household refrigerators be- 
cause of the noticeable odor in case of a leak. When ammonia 
gas or any gas is compressed, heat is generated. If the heat is 
removed fay passing the compressed gas through water jacketed 
coils (condensers) or a fan-cooled condenser, the gas turns to a 
liquid. Permit this liquid to escape slowly through an aperture 
in a valve (expansion valve) into expansion coils located in a 
refrigerator and the first clement that is required by the refrig- 
erant is the heat which had been taken from it by the condensers. 

The only available heat supply is in the air that lies in direct 
contact with the expansion coils and the refrigerant absorbs this 
heat as it passes through the coils on the return trip to the com- 
pressor to which it is dra-wn by the suction of the pistons. The 
cvcle continues as long as the compressor is in operation. In the 
172 
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household type refrigerator, the heat taken out of the refnger- 
ator helps to keep the kitchen warm. In the case of water- 
cooled condensers, it disappears down the +iie 

water bill, large establishments chill the water after it 1 
condenser and reuse it until it becomes 
common refrigerants are carbon dioxide 
(SO2), ethane (C.He), propane (C^Hs), butene (CiHw). 

(CH3)3CH, methyl chloride (CH3CI), ethyl 
and the freons. Virtually all of these X. 

rosive in the absence of moisture. SO2, ^ 

explosive. Freon-12 is the most widely use r 

The purpose of the cold ^r^future^on- 

properly prepared meats, fruits, and vege ® ^ locker 

sumption. The particular kind of roast about 1903. 

plant is reported to have started on the aci ^ California is 
The Chico Ice and Cold Storage stor^e 

credited with being one of the first P’^^toL a^d other prof 
space to local merchants for storing eggs, PP . storage of 
uce. They extended this service to farmers to the stoagem 

meat in boxes in it be^e necessary to 

creased to such an extent that m 191 different sizes 

construct another room in which wooden 

were built to operate as drawers in a frame. Centralia, 

A similar cold storage business beginning of 

Washington, in 1917. About soon converted 

the dry era, a former brewery at Sioux , , service for for- 

into a dairy plant which prwidedfteezer^^^^^ 

mer patrons. In 1927, at Walla W. . , -nembers of the 

dairyman's association P™'''^®'* and other game. A 

association to use to freeze and sto b j„gtj,„ed freezer 

number of creameries, ice plants, and P . gjgbt years, 
lockers throughout Jfggg’ "bat ivitnessed a phenom- 

Ijut it was the period following 19 increase in locker plants 

cnal increase in this type of sendee. "T demands of 

during 1940 to 1945 was i-" i^g^r^.rrlime to 
clamoring patrons who were fprowing ^ _ 

'^he limiting factor was wartime pnon i 

The EfTcct of Freezing on Meats ^ preserve food 

Freezing is the modem means P ibc fresh 

products in a condition that most closely rescmoi 



X. 

COLD STORAGE AND 
REFRIGERATED FOOD 
LOCKERS 

PRESERVING BY REFRIGERATION 

Natural or artificial refrigeration retards the development of 
molds and bacteria for a limited period only. The most effective 
refrigerator temperature outside of subfreezing temperatures is 
the one bordering on 32° F. A temperature of 40“ F. is more 
practical for the household refrigerator because there ■will be 
less dehydration and a lower operating cost. Commercial meat 
coolers are usually held at 36° to 38° F. 

How Cold Is Produced 

The formation of heat for the production of cold is the 
thermodynamic principle involved in artificial refrigeration. A 
gas that will turn to a liquid ■when compressed by mechanical 
means, and that vdW again revert to a gas when the pressure is 
released, ■will accomplish this, and when it is so used is known as 
a refrigerant. One of the most common refrigerants used to 
chill the coolers of meat packers and cold storage houses is am- 
monia (NHg). It is seldom used in household refrigerators be- 
cause of the noticeable odor in case of a leak. When ammonia 
gas or any gas is compressed, heat is generated. If the heat is 
removed by passing the compressed gas through water jacketed 
coDs (condensers) or a fan-cooled condenser, the gas turns to a 
liquid. Permit this liquid to escape slowly through an aperture 
in a valve (expansion valve) into expansion coils located in a 
refrigerator and the first element that is required by the refrig- 
erant is the heat which had been taken from it by the condensers. 

The only available heat supply is in the air that lies in direct 
contact ■with the expansion coils and the refrigerant absorbs this 
heat as it passes through the coils on the return trip to the com- 
pressor to which it is drawn by the suction of the pistons. The 
cycle continues as long as the compressor is in operation. In the 
172 
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JuW 1955 and 1990 Cottof of Locker Plants by States. 
(Decrease of 1»692 plants.) 


stale 

1955 1 1950 [ 

sat* 

1955 

1960 

State 

1955 

1950 

Alabaoia— — - 

Aruona. 

Aitoaas — 

flalltow", 

CoVjrado , , 
Connerticut— .. — — 

Delaware 

nooda. 

Georea 

Idaim 

UJinoia — ' 

Indana.— ,—,, — 

Iowa.. - - 

Kaaitta..- 

Awtocky^——— ™. 

63 

47 

93 

431 

205 

55 

9 

59 
103 
155 
5lS 1 
324 
824 
523 
90 
39 

39 

37 

82 

40S 

167 

37 

11 

39 

50 

147 

452 

279 

678 

SU 

87 

39 

^larjlaad- — 
5Iasacl>uartts_ 
Mehigaii — 

1 Um&tEcO 

MsaappL _ _ 
Mu908tL___ 

kc« Uainpriure- 

l^e* J.w<CT- 

SewMoioa 

Nur Ycffc-,..., 
NvlSGutdoa 
Aerl^ raioU. 

19 

42 

27 

3U 

, w 

66 

438 

207 

609 

17 

2Q 

U 

SO 

246 

98 

225 

19 

30 

27 

274 

SQ8 

56 
405 
194 
414 1 
16 1 
13 
43 
40 
193 
08 

Oklahoma, 

OregDD~,— 

PenneylTana 

Rhode Ulacd— 1 
South Carolina 
South Dakota— 

Teiusessee 

Teiaa— — 

ITuh 

1 ermont. „ 

Virgmi*. 

Washionon. 

ITeet > irgiiua.—. 

WISOOOSUL—,— 

WfOBSns 

Total,. 

391 

228 

487 

276 

5 

SI 

294 

106 

m 

130 

45 

69 

683 

19 

630 

89 

333 

247 

433 

273 

5 

48 

242 

89 

417 

114 

31 

57 

S-X) 

18 

539 

61 



10.553 

S.861 


Total 19S2 J531 1950 1915 19W 19»7 »it M13 15il J9» 1M2 ISll 1510 1939 155S 

PliBto. ».«« n.OJS 11,593 U.S<4 IO.«r 9.S» 8,025 «,«< 5,2S2 4.559 4.S23 3.323 2,870 1,881 1.269 

A. deere&u of 2,735 pUnta aince 1952. 


product This is accomplished by the almost complete inactiva- 
tion of enzymes and bacteria through the use of Iotv tempera- 
tures. The lovrer the temperature, the greater the inhibitory 
action and the longer the period of satisfactory storage. To 
secure and maintain very low temperatures requires e3:pensive 
construction and entails high operating costs. The industry has 
been utilizing temperatures ranging from 0* to — 60® F. 

Lean meat averages from 607c to 65% water, a liquid which 
expands at both high and low temperatures. The actual point at 
which meat juices will freeze solid is not 32° F. but 28° to 29° 
F. The rate of crystallization and the size of the crystals formed 
are dependent upon the temperature. Slow freezing causes the 
ivater to separate from the tissue into pools that form large 
crj’stals. These stretch and rupture some of the surrounding 
tissue. Rapid freezing results in very little water separation and 
the crystals are therefore small and less expansive. Because 
there is practically no pool crystallization in very low tempera- 
ture freezing, the drip is considerably less than on meats frozen 
at higher temperatures. 

Low temperatures do not destroy vitamins. Most of the 
vitamin loss is caused by heat or light or is lost in the juices 
that escape. 

Experimental work to date has indicated that for best re- 
sults : (1) an animal must be physically sound (in good health) ; 
(2) it must be properly bled (fiery carcasses do not keep well) ; 
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case of pork, the nature of the fat makes it more venerable to 
oxidation and therefore lowers its storage life below that of beef, 
veal, and lamb. It is very important, therefore, to trim closely or 
to freeze only those cuts that are quite lean For example, tests 
on sausage of different degrees of fatness showed that the lean 
sausages had longer storage life than those containing 
It has also been demonstrated that pork that was frozen after 
hours of chill had longer storage life than pork that was chil'ed 
for 7 to 14 days before it was frozen. The same was true of the 
sausage made from such pork. 

Cutting Method for Frozen Storage Meats 

Tests conducted at Kansas and Michigan experiment stations 
show that boning meat has no effect on the flavor or 
the cooked meat and that packaging boneless meat is easier, 
causes less damage to wrappers, and saves up o % 
storage space. The expense of boning adds from 1,4 to 1 per 
pound labor charge over the usual manual ^ 

or from 1 to 2 cents per pound on a time basis ovei the pow 
saw m“tLd. This is absorbed in part by f 

space, smaller amount of paper required, and the ease and satis 

faction in cooking and carving. 

pUably one of the best methods for breaking down a car- 
cass of beef for subsequent boning is the National style explained 
in this text. Regardiess of the method used, the cuts shouM be 
made ready for the oven and in such sizes as will best meet the 

needs of the family, some cuts other than the ^ 

as the top round muscle sliced into chipped steak (about No. 7 on 
Lue top rouiiu variety and aid in menu making, 

the slicing machine) make loi variety a 

Giving the top round a slight freeze (not solid) will make it slice 
evenly. 

WRAPPING MATERIALS 

their suitability f®-- ““"o’ to" meeting the following 
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Aging 

Experiments show that the length of the holding (aging or 
ripening) period has a direct bearing on storage life bewuse it 
permits oxygen absorption by the exposed fat. This raises the 
question whether meat that is to be frozen should be aged. It 
was found that the aged meat showed higher peroxide values 
and shorter storage life than the 48 hour chilled meat. It also 
showed that although the ripened meat was slightly more tender 
during the first month of storage, this advantage disappeared 
in the subsequent months, the fresh and aged meats being on a 
par for tenderness. These things being true, aging meat for the 
development of flavor, aside from its tenderizing effect, becomes 
a questionable practice for meat that is to be held in zero storage 
for more than 6 months. 

It may be of interest, at this point, to give the results of a 
test run at the Pennsylvania station on the effect of different 
freezing temperatures on the tenderness of meat: had read 

where a scientist predicted that in the not so distant future there 
need not be such a thing as tough meat When subjected to tem- 
peratures approaching the absolute, all meat would be made ten- 
der. We felt encouraged and slaughtered an eleven year old 
Angus cow. The carcass was chilled for 48 hours and steaks were 
cut from the top round. Three of these steaks were frozen at 
—110® F., the lowest temperature we had available and some 300 
degrees from the absolute (—461® F,). The other three were 
frozen at 0® F. All six steaks were stored at zero. At the end of 
one month, the test showed the steak frozen at —110® F. to be 
the more tender but it was far from being so tender that it could 
be cut with a fork. At the end of six months of zero storage, the 
— 110® F, and zero frozen steaks were of the saizie tenderness 
hut the low temperature steak was not as juicy. The same was 
true at the end of ten months when both steaks were beginning 
to show a slight degree of rancidity.” 

Trimming Fat 

WTiat about the fat on meat? Again the results indicate that 
it is advisable to trim closely before freezing. The fat probably 
won’t be eaten even if it Ls palatable; it will taint the lean if it 
oxidizes; and it takes up that much more storage space. The fat 
on carcas.ses of corn-fed steers did not oxidize or become rancid as 
rapidly as the fat on grass-fed steers. This is ascribed to the 
amount of unsaturated fats present in grass-fed steers. In the 
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fresh meat displays that must have bright color and maintain 
it for 24 to 48 hours. It is the oxygen that is allowed passage to 
the meat that is necessary to combine with the pigment myo- 
globin to form oxymyoglobin, which gives the desirable bright 
red color. 

To maintain this bright red color and increase oxygen 
solubility, it is necessary to maintain a low temperature. The 
time that meat will maintain this bright color is also dependent 
upon sanitary conditions and the method of handling. The dark- 
ening of the meat, which is the further oxidation of the oxymyo- 
globin to metmyoglobin (brown pigment) , is hastened by bacteria 
and increasing temperature. 

Since the maintenance of cured meat color depends upon 
the absence of oxygen, a paper impervious to oxygen must be 
used. Cured meat color changes to gray and shades of brown 
when displayed under lights, dependent upon light intensity. 

Aluminum foil has become a standard kitchen accessory in 
the American home because it serves so many uses. It is tasteless, 
odorless, non-toxic, waterproof, greaseproof, non-absorptiye, non- 
shrinking, non-swelling, non-softening, has an extremely low gas 
transmission rate, is pliable and shapeable, maWng close contact 
with the product it encloses, heats and cools quickly , and is non- 
inflammable — making it a cooking utensil in itself. Its weakness 
is its lack of strength. Laminated foil makes an excellent wrap 


for frozen meats. 

Laminates are made by combining two or more layers of 
diflerent materials into a single sheet to eliminate weaknesses 
that occur in one and not in the other. They are strong and will 
withstand rough handling. _ 

The plastic films, made in most part from sjmthetic resins 
or synthetic or natural polymers, have certain advantages over 
the packing materials just discussed. These advantages are fle.x- 
ibility, toughness, durability, and sealability. Probably the ^ost 
suitable of the plastic films for frozen food packaging is Poly- 
ethylene. It is moistureproof, has a low vapor transmissi™ rate 
but a high transmission rate to other gases, is tough and flexible 
at low temperatures, and can be heat sealed. A shnnk-on breath- 
ing polyethylene film called Type L CryOvac (a low cost film) is 
ndapted to contour pncknjnng of fresh meats and 

Vinvl Chloride films have low vapor and ga.s permeabilities 
which make them well suited for vacuum and ga,s packaging. 
Tliey are cither opaque or transparent, strong, tough, heat seal- 
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tensile strength, (3) pliable, (4) maintain pliability and tensile 
strength at sub zero temperatures, (o) non-toxic, (6) odorless, 
(7) ease of marking for identification, (8) stripping qualities 
(will peel from meat when frozen), and (9) grease- and stain- 
proof. The moisture loss or shrinkage of any food during freezer 
storage must be held to a minimum. An excess of 8^ shrink 
in meats and 3fc in fowl is considered by many to make them 
unacceptable as fresh meat. This loss in weight is easily measured 
and the change in color, aroma, flavor, and texture are in about 
the same proportion as the loss in weight. To hold dehydration 
to a minimum necessitates the use of a paper that has a low 
moisture-vapor-transmission at low temperatures. 

The manufacturers of packaging materials have made rapid 
strides in producing superior grades in the five groups mentioned. 
The materials in Group 1 arc basically wood pulp papers. Kraft 
(German meaning strong) is the most widely used wrapping 
material. The grease-proof variety is the dominant paper used 
in retail meat shops. The waxed and the laminated kraft papers 
are popular for wrapping foods to be frozen. They come in many 
forms having different qualities that give protection against oil, 
grease, chemicals, molds, moisture vapor transmission, and 
water. 

Another wood pulp paper that is used extensively is vege- 
table parchment, which has many uses depending upon its treat- 
ment. Some grades are impervious to oxygen, carbon dioxide, 
and nitrogen. The coated parchment is used for freezer-wrapped 
meats. The newest is the silicone-treated vegetable parch- 
ment which has anti-sticking properties that make it useful as 
dividers for frozen meat cuts and hamburg, sausage, and lamb 
patties in particular. 

Still another non-porous, very dense pulp paper is known by 
the name Greaseproof.** The more highly refined greaseproof 
paper is GJassine. The laminated, coated, and waxed varieties are 
not only greaseproof but also moistitreproof and vaporproof, 
keeping odors from penetrating from the outside. 

Cellophane, the original transparent film, comes in many 
forms. The one most prominent for packaging fresh meats is 
coated on one side with a nitrocellulose coating which is mois- 
tureproof but allows oxygen to enter. The meat is placed on the 
uncoated or wettable side. The increase of the water content 
absorbed from the meat increases the film’s rate of oxygen 
permeability. This is the recommended cellophane for wrapping 
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TEMPERATURE, LENGTH OF STORAGE, AND THAWING 

The lower the temperature, the longer the period of successful 
storage. Recommendations are definitely for zero or lower, the 
limiting factor being the cost of the equipment and the cost of 
maintaining the lower temperatures. 

The length of the storage period should not be over twelve 
months, for economic reasons if for no other. With a proper wrap 
in good quality paper and a zero temperature, practically all 
“lean” meat will keep well for six to eight months wth some 
exceptions. These exceptions have to do with products that con- 
tain salt, such as seasoned sausage, liver pudding, scrapple, and 
sliced ham and bacon slices. 

W L Sulzbacher, bacteriologist for the U.S.D.A., reports: 
“There is no indication that frozen meat becomes more perishable 
after thawing than fresh meat.” 

Repeated tests made at the Pennsylvania station showed: 

1. That meat which was thawed in the unopened package 
exceeded the keeping quality of unwrapped fresh meat. 

2 That meat which was alternately thawed and refrozen 
as many as three times before being unwrapped was the equal 
of the meat used after one thawing. 

3. That meat which was umvrapped and thawed and then 
rewrapped and refrozen was not materially changed in palata- 
bility other than that it was slightly drier because of the juices 
it had lost 

There is no reason to hesitate to refreeze meat when occa- 
sion demands, but it should be done within the day- ^ it is to 
be used the following day, place it m the rear of the refiig- 
erator rather than refreezing it for that short period. Thawing 
may be accomplished in various ways to suit the conditions, or 
the meat may be cooked in the frozen state, in which case it 
will require a slightly longer cooking period. 


Freezer Storage of Seasoned Meals 

Salt affects the rate of fat oxidation, causing cured meats 
or meat products seasoned with salt to acquire a flat rancid 
taste in a shorter time than the unseasoned prmluct. As stated 
previously, whole hams, picnics, or butts properly wrapped in a 
good grade of locker paper will maintain the original flavor for 
aix months or more. However, half hams or sliced bacon will 
Jose flavor witliin the month. 
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able, and can stand temperatures as hinh as 300’ F. for short 
periods. This makes them suitable as casings for products that 
are to be heat processed. Saran and Co'Ovac are examples of 
this type of film, the latter being particularly adapted for articles 
of irregular shape about ivhicb it can be heat shrunk by dipping 
the vacuumized package in hot water to form a skin-tight cov- 
ering. 

Another type of film, having a rubber base, is knov-m by the 
trade name of Pliofilm (rubber-hydrochloride). Many t>T)es are 
made for special uses but it has not been employed to any ap- 
preciable extent as a wrap for frozen meats. 

The films have gained wide consumer acceptance as a preser- 
vative cover for fresh vegetables, particularly in the bag form. 
They lack the qualities sought as a cover for frozen foods in 
that they are difficult to handle and hard to mark for identifica- 
tion. 

Manner of Wrapping 

The most desirable method from the standpoint of maximum 
air seal is the apothecary or drug store wrap, although work at 
Kansas gave as good results with the use of the butchers' ^v^ap. 
The quicker and more rugged method is the butchers' wrap, 
which gives the package a double thickness of paper. With a 
little practice most people, and particularly the gentle sex, be- 
come quite proficient and speedy with the drug store wrap. It 
does not pay to economize on paper, either in quality or quantity. 

It is highly important that cuts of meat be compact and as 
nearly square or rectangular in shape as possible. There should 
not be sharp edges of bone protruding to puncture the paper. 
Press the paper tightly to the meat to exclude all the air pos- 
sible and make the entire job practically air tight. Place waxed 
paper between cuts if several are wrapped in the same package. 
An adhesive tape made especially for low temperatures is used 
in securing the package. It has the added advantage that the 
mark of identification can be placed on it. Heat sealing gives 
another advantage in that it excludes the air and does the bind- 
ing at the same time. Ground meat should be compacted to ex- 
clude as much of the captured air as possible before wrapping. 
Waxed cartons or containers with inner bags or lining make suit- 
able receptacles for diced and ground meats. 



Fig 10 4— Cuttmff the skirt from tho short plate 



Fig. 104.— Diridlng the cross cat chad: and rib ■with short plate attached 
by cuttuig between the 5th and 6th ribs. 
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Fig. lO.S^Separating the rib from the short plate. 











Fig. lO.lS—CuUing chuck or blade roasts. Roasts should not be less_ than 
2 to 2% inches thick. The flat end of the 4th and 5th chuck rib is the 
English cut used for braising as in short ribs. 






Fig. 10.17— Cutting the heary center cut chuck ribs into chuck roasts. At 
left is chine bone that can be used as soup bona or boned out for 
ground meat. 


Hind Ouarter 











1 « 1,-Po rt-f frA';h sausaKS can be lengthened 

The freezer storage seasoning after it is thawed 

by omitting the .j, Tenox 2 inhibits oxidation 

The addition "second grinding Pork 

and may be added to the making, but the 

SrgTerm^irrot^^^^^^^^^^^^ smoked sausage 

has longer storage life than ppp be fiozen, but 

Liver pudding, pon haus, and preferable to 

the frozen product is tbe products with a half 

cover the pans or crocks containing ^ . 

inch of hot laid and place them undei r g 


PREPARING AND FREEZING POULTRY 

Broilers and fijers me cut •'"’j“,.°p^^“ng^jo!nK or boned 
be left whole foi roasting, drum sticks, and 

Cut up fowl IS popular ^*^*^*"*®® . , „ tPe less desirable wings, 

white meat can be packed scparn , ,ntjige of compactness, 

backs, and necks It has the added mlMiniagc 




Fig. 10.29 — Cutting round steak. For locker purposes as well as sales 
purposes, they should be divided into top or inside round (tray-top 
left), bottom or outside round (top-right) and round tip (bottom on 
tray). 



Fig. 10.30 — Cut round steak down to stifle joint and remove the round 
knuckle soup bone as illustrated. 
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to a minimum. It is necessary, therefore, to wrap the eviscerated 

fish “ither in the round (unsplit) or the ffl’'=Vrtt"F"or biow 
cludimr as much air as possible and freezmg it at 0° F. or below. 

S th.t a”l te. L be wr.p,«d S IX 

J. .■ IJ times to cover them with a glaze oi 


} 


Frozen Fish 

Round or headed 
and gulled 

6- 8 months 

Wrapped, 

packaged 

8-10 months 

6- 8 months 

8-10 months 

8-10 months 

10-12 months 

8-10 months 

8-10 months 


Species 

Mackerel (Spanish and Boston) 

EocMsh, Seatrout, Salmon 
Croakers, Grouper, Lakeherring 
Lingcod, Mullet, Rosefish (Ocean 
perch) Red Snapper, Sablefish, 

Shrimp 

Cod, Flounders (Sole) , Haddock 
Halibut, Porgie (scup). Pollock 
Pike (all species) , Sole, Whiting 

Smelt, Whitefish , 

ice. The ice glaze will evaporate within 

humidity of the holding room is very g . pj-ozen 

ping in moisture-vapor-proof ^ ^ .(^ith other foods 

fish that has been well --PPed ea" them, 

without imparting or transferiing « J 

HOME FREEZER STORAGE UNITS 

Home freezer units are made m Lrizon- 

as: (1) the vertical, upright, or side door t^ y. with 

tal, top door, or cabinet tj^e “^tter far outnum "er the other 
built m zero compartment. The a manufacturers of 

two types, having been „f51;„„r-tors 

all the popular makes appearance of the reg- 

The side door type has f <; element circulates 

uHr household refrigerator but th f t,,e pipes 

through pipes hebveen freezer plate. The shelves 

are in the shelves, ninbdng the shelfj 

are at a convenient height ‘ .Yp arms or the use of 

depth of the shelves does not req Tliis model has 

tongs, and the space ^.^‘^'',ykagc and spilling of cold air 
been criticized by some for cloor icuki ^ 
whenever the door is opened. 
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eliminatinB the large body cavity which traps considerable air, 
thus requiring less storage space. Roasters frozen whole should 
have the excess internal fat removed Jis it will oxidize and become 
rancid far more rapidly than the rest of the fowl. Wrap the gib- 
lets in cellophane or foil and place inside the bird. 

In large scale operations, poultry, turkey, ducks, geese, and 
other fowl are usually vacuum packed by placing the fowl in 
a CryOvac bag and exhausting the air by the use of a vacuum 
pump. The end of the bag is then made air-tight by placing a 
metal clamp around the opening. It is then immersed in hot 
water to give it a skin tight shrink. Zero storage will keep 
properly wTapped fowl edible for 4 to 6 months. 

FREEZING EGGS 

Eggs may be frozen whole or as separate w'hitcs and j'olks but 
they must be stirred enough to break the membranes but not 
enough to cause foaming. Freeze only strictly fresh eggs. Break 
each egg indhidually into a cup and, if sound, put it into a con- 
tainer with the good eggs. It requires eight broken eggs to fill 
a pint cup and they will weigh about a pound. Add one table- 
spoonful of com sjTup, honey, or sugar, or one teaspoonful of 
salt (depending upon how the eggs are to be used) to each two 
cups of broken whole eggs or broken egg yolks, stirring it in 
gently. This is necessary to prevent the eggs from becoming 
gummy. Use the best container available, one that is liquid- 
tight. They can be held at 0® F. for one year. Thaw them in the 
container before using. Do not freeze cooked eggs as they become 
tough and rubbery. 

FREEZING FISH 

Fish, including shell fish, can be divided into two main groups 
based on the oil content of the flesh. The non-oily fish (less than 
3% oil) store their oil in the liver rather than in the flesh and are 
represented by the cod, haddock, halibut, and swordfish, to men- 
tion a few. The fatty group (over 3% oil) have the oil distributed 
throughout the flesh. Some representatives of this group are her- 
ring, mackerel and salmon. 

The chief type of spoilage in frozen fish, as in warm blooded 
animals, is caused by the oxidation of the fats resulting in ran- 
cidity. The action of bacteria and enzymes is inhibited by low 
temperatures, but air must be excluded if oxidation is to be held 
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rapid development of the home freezer cabinet 

the standard refrigerator with a freezer 

hard blow to the locker operator. However, no one could 

the patrons enjoyed making trips to the locker plant to get the 

^mzen rats Itl far more convenient to have t^eir freezers in 

their homes. Quantity buying of meat is not ^ ® 

consumer who is limited in funds and experience. Daily or weekly 

of freedom. She is a great follower of specials, p 

meats, frozen vegetables, detergents, e temperature 

trim. Aluminum foil is her handy man. With zero temperature 

and her handy man. carcasses or 

For those who wish to buy quarters or complete 

have animals of their own raising to be 
service locker plant is still a useful ms i 


Average Service Charges 

Locker rental per year 
Meat processing charge per pound 

Chilling, cutting, wrapping, and freezing 

Grinding 

Rendering lard 

Curing meat 

Fieezing fruits and vegetables 
Butchei ing charge per head ^2 

Hogs . 3 

Cattle . \ 

Sheep . 

Bi okerage fee per pound for buj ing meat 
Processing chaigc for poulto*. 

O'* 

Killing and processing to < 

Processing only . ‘o 

(Chilling, trapping, freezing) 

Processing, wrapping, and freezing fish (per 


$10 to $20 

.05 to .08 
.02 to .04 
.04 to .00 
.04 to .08 
.02 to .05 
.03 to .05 
.02 to .03 

.00 to $4.00 
.00 to 0.00 
.50 to 2.50 
,02 to .03 

TurVc>»i 
.20 to .00 
.10 to .35 

.or. 
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The top door (dunk-in) type has the advantage of less door 
leakage and practically no spillage of cold air but has the dis- 
advantage of requiring reaching and stooping, and the food is 
rather inaccessible without considerable rearrangement. It also 
utilizes more floor space than the side door type. Most of them are 
designed with a —10^ F. sharp freeze compartment and a zero 
storage compartment. Both side and top door types are made in 
popular sizes ranging from ten to fifty cubic feet capacity at 
prices varying from $25 to $60 per cubic foot. 

TValk-in Storage Units 

Manufactured units of this type usually are prefabricated at 
the plant and assembled on the owner’s premises. The more pop- 
ular practice is to buy the refrigerating unit and have local labor 
construct the refrigerator. This permits the onmer a wider choice 
in capacity, and generally it is cheaper. The plan is to have a 35° 
room either with four inches of cork, two to three inches of spun 
glass, or twelve inches of planer shavings for insulation, and a 
zero room with six to eight inches of cork, four inches of spun 
glass, or eighteen inches of planer shavings for insulation. 
Another type consists of a 35° room in which a cabinet freezer 
is built. Single refrigerating machinery operated by a to 
h.p. motor is proving satisfactory but it is advisable, whenever 
possible, to have a separate machine for each box. This will save 
closing dovm the plant in case one unit goes bad. Freon 12 gas 
is probably the most satisfactory refrigerant to use and forced 
air cooling units that are self defrosting are in equal favor with 
gravity units. Sizes of 400 to 1200 cubic feet capacity best suit 
the needs of farm families. 

COMMERCIAL LOCKER STORAGE 

The great increase in the number of home freezer units has made 
it necessarj’ for the locker operator to increase his services and 
add frozen foods and food freezers as part of his stock in trade. 
In 1952, about two thirds of the locker plants sold commercial 
frozen foods and had some bulk zero storage space. 

Since 1952 there has been a gradual decrease in the number 
of locker plants. More space has been converted to zero bulk 
storage because of a decrease in locker patronage. Since 1952, 
approximately 2800 plants have ceased to operate as locker plants 
and have converted to bulk zero storage and ice making. The 
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The specialized breeding and feeding ovet 

production of poultey meat furnish a very mino supply 

all poultry meat supply in the United States. The eh.ef aupp^y 
is really a by-product of the egg industry. ^ 

cull pullets, and discarded layers. The supp y months but 

poultry and turkeys is greatest during e vpgns the prices 
Ihe suLssful freezer storage of dressed P* 
on a rather steady plane. It is necessary to hav« 200 ^ 

lion pounds of poultry in cold storage in January to supply 
demand for the remainder of the yoo^- , marketing of 

IS true of the grading se^ice. products 

Since January 1, 1949» all ^ • ^ggjgnated major 

moving in interstate or forei^ com .^vholesome- 

consuming areas has been federa y P service is 

ness under the Poultry Products Inspection Act. The 

free. 


Chickens 


Light broilers-Young chickens ':i"^2yUo 3^ PO^ 
Heavy broilers— YOTng „ jight breed varieties. 

Roa.smr^Young chickenp^ighins 414 

Stags— Young males developing hardened sp 
roasters. 
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Types of Sen'ice Plants 

Limited Service — ^This type is concerned primarily in fur- 
nishing locker storage. It consists of a zero room where the 
patrons themselves place their products. Some plants have a 
—10° to —20° F. sharp freeze room and all patrons must present 
their produce for sharp freezing for which a one to two cent per 
pound fee is charged. Under this practice, the locker operator 
places the frozen food in the patron’s locker. Suitable paper and 
containers are carried in stock for sale to the patron. 

Extended Service — More and more plants are adding addi- 
tional services for their patrons and these may include some of 
the following: butchering in the plant or on the farm, cutting, 
wrapping, labeling, grinding, sharp freezing, rendering lard, 
curing, smoking, blanching, packing and freezing vegetables, 
bujing and processing for sale under their own brand, selling 
carcasses on commission, operating retail sales room in conjunc- 
tion with locker plant, selling wrapping materials and cartons, 
selling branded frozen food products, renting bulk storage, stor- 
ing furs, processing fruits for patrons or under their o^vn brand 
name for sale to the public, and the sale of refrigerators, freeze 
cabinets, and other appliances. 

Processing and Storage — ^In addition to locker rentals, which 
is a side line in this instance, these plants contract with growers 
for special crops indigenous to that locality and make their proc- 
essing and sale under a brand name the main business of the 
plant. Bulk cold storage is sometimes stressed, particularly in 
large fruit growing areas. 

Legislation 

Most states have specific Jaws governing locker plants. Iowa 
adopted the first locker plant law in 1939. The legislation deals 
with sanitation, o^vner and renter responsibilities, specifications 
in equipment requirements, chill room and locker room temper- 
atures, health certificj\tes, and inspection. The license fees vary 
from §5 to §15 for 200-locker capacity or less, with §1 to §5 
additional for each extra 100 lockers. 
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blue Produce what the market demands and not what is conven- 
ient at the time, is good advice to follow 

Handling Previous to Dressing 

Birds like animals, should receive careful handling to avoid 
bruises, abrasions and broken li«?bs The ^ 

cool and well ventilated, and the birds should have free acces^sjo 
water Water is a heat regulator and helps the hi 
waste products Birds denied water for too ong •. o fn 24 hours 
and drLs rather soft Feed should be '-thh«M or 18 to M 

it to strike its breast on a hard surface o Over- 

^^d! oTerexld hifd! “e^ P^ll^-.ng a caicass 

of highei blood content and lowei keeping quality 

Tools and Equipment , . , n, „ 

The old method of chopping off the 

hatchet or cleaver and tossing the headles^b^^^^ 

on top of the other, as rapidly as tn practice 

hatchet, was considered the acme of “‘^r^^ech- 

disappeared into the limbo as - inimal and fowl In 

anized the commercial dressing prac ice . ‘g^ ygry closely 

fact, the mechanical processing of fowl " “ Pj^'^^faustr^m the 
after the methods employed by the P‘ g'^ssmg plant has 
slaughter of hogs The ^pTio "er^han those 

overhead tracks (much lighter in st rhain to which 

used for animals) which take ^gkietfo" -spend- 

oval link chains are suspended to n controlled speed in 

mg the bird These belt chains '"7“ equipment 

the same manner as those employe! .ytomatic pickers, wax 
consists of bleedinjr tubs, scalding tu ' plucbinfr Ubles, 

dipping tanks, tubs for catching the feathers, plucKing 

drawing tables, and cooling racks oauipment consists 

Where onlj a few birds arc dressed he^equipm ^ 

of a scalding tub. a shackle foi '"ddi g ^ sticking 

bkeiling cup The knives ncccss v fgr tiiikevs), 

knife (a q inch blade for chickens am , , , of boning 

pinning knife (a paring knife will do), sever. 
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Roosters or cocks — ifales with decidedli' mature spuis and 
comb gro\s'th. 

Heav>’ pullets— Pullets of heavy breeds over 4 pounds and be- 
fore they come into egg production. 

Heavy fowls, colored fowls, ste\ving chickens — ^Matured 
female chickens of all hea\T breeds too mature for 
roasters. 

Young fowls — Pullets in production several months and in 
good feather condition. 

Leghorn fowls — ^Hens of all light weight breeds. 

Capons (light) — ^Less than 7 pounds (unsexed males). 
Capons (heavy) — Over 7 pounds. 

Turkeys 

Pullets or young hens — Females less than one year old, and 
before they have laid many or any eggs. 

Cockerels or young toms — Males less than a year old, and 
before they become staggy. 

Breeder hens and breeder toms — Turkeys used for breeders 
and usually marketed from April to August, before they 
molt or when in molt. 

Old hens — Females over one year old, after molt is completed. 
Old toms — Males over one year old, after molt is completed. 

Ducks and Geese 

Green ducks and geese — Fat ducks and geese not over 16 
weeks of age. 

Farm ducks — ^Ungraded ducks. 

Young geese — Less than one year of age. 

Old geese — Over one year of age. 

DRESSING POULTRY 

Selection of Birds for Dressing 

The value of poultry and turkey for meat varies considerably 
with the breed. Some are thin meated, some are deep sided and 
rangy, while others are thick meated and particularly full 
breasted. The thick meated, full breasted, well finished bird will 
be a top grade bird on any market provided it has been properly 
dressed. To avoid haWng too many birds of the lower grades, the 
thin chickens should be put on a fattening ration for another 
week. Turkeys should be fed until the skin no longer appears 
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approved and most widely practiced method employed today. The 
bird is suspended by the legs with shackles, made of heavy wire, 
which not only hold the feet in the V-shaped vise but also spread 
the legs. The use of a sash cord with a 2 inch square wooden 
block attached is a simple homemade shackle but it leaves one 
leg free. The feet of the fowl should be level with the eyes of the 
worker for convenience of operation. 

Grasp the head and hold it firmly in the left hand ('f YO" 
are right handed), pressing the thumb and forefinger on o 
sides of the junction of the upper and lower beaks, this lorces 
the mouth open so the point of the sticking knife can be insertea, 
sharp edge downward, to the base of the skull. 
o{ the knife into the flesh, lift the handle upwaid, an cu 
ward and to the right, severing the veins. If a good bleed d 
pot result, try again until there is free bleeding. 

®ry Picking 

If the fowl is to be dry picked, hold the head 
t-he same position, insert the knife blade (blade edge p) 

:left 4.1:- -ij 4 . 1 , fArcft it through to the real 


same position, insert the knife blade (oiaae eut h/ 
cleft in the roof of the mouth and force ‘ „ 

'ohe of the brain (medulla oblongata). The ® 

peculiar squawk if properly debrained, whereas shaned 

Iwes its wings and the main tail feathers spread out fan shap^ 

The punctm-ing of the brain relaxes the . Condition 

tte feathers to become loose and easily plucked. condition 
lasts for two to three minutes when the muse es < g 
tighten up due to rigor mortis, making it necessaiy ■ „uscles 
cud orderly plucking. “Roughing” the bird ore the mjscles 

feset is the process of removing the major par consists 

>" the order in which the parts of the bird t^’oed out It cons.s 

f twisting out the tail and main .^tX’d b^tfie "loro 
^jeast, neck, back, thighs, and legs This is "d,e the 

tedious task of pinning. The object is to s P nbrasions. 

"■d that the outside layer of skin is free ■ . ^ 

“'•'in.ise spots and maintains its natural bloom. Dr> picKing 
“cen largely replaced by semi-scalding. 


Scalili 


lUim 


lug Practices 


I® on Hot scalding . , ,,..,.,1 for 

, Hurd or hot scalding is one of the practice 

' 'luick romoval of the feathers. It ® ,,„cd at wliicli 

^•'up'oyed ill home dressing birds of all kinds. The simcii 
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knives (Sy^ to 6 inch blades) for eviscerating', a linoleum knife 
for splitting the back (or a power meat saw, if available), a 
thermometer for testing water temperature, and a bone shears 
for severing heads, necks, and shanks. Although the blades of 
the knives used for sticking and braining are narrow bladed (V 2 
inch wide), the handles should be of standard grip. 

Bleeding Practices 

1. Severing the neck (chopping block method or barrel 
method). 

2. Gutting the throat (kosher method) . Make the cut on the 
outside. 



Fig. 11,1_ 

3 , Dislocating the neck (simple and sanitary but not recom- 
mended except for home use). It is accomplished by placing the 
thumb on the top of the neck in back of the comb and the fingers 
nnder the lower jaw. Give a quick downward pull and a backward 
jerk of the head by compressing the third and fourth finger in 
the opposite direction to the thumb. 

4. Cutting the throat inside the bird’s mouth. This is the 
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Fig. 11.3 — ^Applying the head wrap. 
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Fig- 11-2 — Roughing. (All poultry photos by courtesy of The Pennsylvania 
State Universi^.) 
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feathers are loosened is dependent upon the temperature of the 
water and the period of immersion. The hotter the water, the 
quicker the feathers are loosened. But the temperature of the 
water to use also is dependent upon the age and nature of the 
fowl to be scalded. Young birds with tender skins should not be 
scalded in water over 150° F., whereas mature birds scald well 
at 155° to 160° F. Mature fowl can be scalded in water around 
185° F but the immersion period must be short to avoid cooking 
the skin. When high scalding temperatures are used, it is well 
to immerse the scalded bird in cold water as soon as the feathers 
are loosened. This stops further scalding action. 

The hot scald works well on birds having a large number of 
pin feathers. The practice gives good results if the operator is 
careful not to overscald. The latter causes the skin to tear and 
discolor and gives the bird a cooked appearance, producing a car- 
cass that lacks bloom and turns brown rapidly. Fat birds will hold 
their natural color longer because the melted fat forms a film over 
the skin, excludes the air, and retards dessication. Where a deep 
yellow color is desired on fat birds of the yellow skinned variety, 
it is a practice to dip the dressed fowl into boiling water and then 
douse it immediately into cold water. The hot water melts the fat 
and draws it, along with the yellow pigment, to the surfaoe of 
the skin. The cold water causes the fat to harden and the coloi to 
set in the fat. Hot scalding is not practiced on birds destined for 
the regular markets. 

Semi-Scalding (Slack Scalding) 

This method was developed in the late twenties end is now 
universally used in all the large poultry packing plants. It ends 
itself well to mechanization and has the advantage of lower labor 
cost. The appearance of the birds is improved ^d they do not 
turn red or brown but retain a natural bloom. TOis incidentally 
throws more birds into the higher grades, resulting m greater 

financial return. , ,,, -n-o j. loco t? 

The temperature of the water should be 125 to 126 F. for 
young, tender skinned birds, 127° to 128° F. for registers and 
young turkeys, and 130° to 132° F. for the aged birds. These 
temperatures do not loosen the feathers as much or as rapidly 
as the hot scald but neither do they cook or cause the outer skin 
to peel. Because the skin is not weakened m strength, this type 
of scalding makes it possible to use the mechanical pick^. 'aese 
picking machines consist of a drum upon whose circumference 
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The period of immersion varies from 20 to 30 seconds for 
broilers up to forty seconds for older birds. The birds should be 
suspended from shackles, if plucked by hand, and the plucking 
cannot be done by rubbing as in the hot scald method. The feath- 
ers must be pulled out in tufts as in dry picking. The scalding 
vats should be equipped with thei-mostatically controlled steam 
jets in order to keep the desired water temperature. 

Wax Picking 

This works very well with the semi-scald method and is 
usually employed in combination with it. After the birds are 
roughed on the picking machine, they are dried by passing them 
through a drying machine. The wax will stick to the dry feathers 
and stubs more tightly than it will to wet feathers. 

The dried birds are then dipped, by hand or automatically, 
into a preparation of melted wax (patented) at a temperature of 
125“ to 130“ F. for a period of 30 to 60 seconds. When birds are 
moving along a processing rail, the buckets containing the heated 
wax moves up and envelops the bird that is suspended by the 
head and feet. This specially prepared wax has a melting point of 
around 120“ F. and is hardened by passing the bird under a cold 
water spray or through a cool air blast. The hardened wax is then 
pulled from the bird with the feathers, pin feathers, hair, and 



Fig. 11.7 — ^rhe use of a tendon puller. 
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are mounted innumerable suction tubes made of rubber. As the 
drum revolves, the semi-scalded birds are held against its outer 
surface and the feathers are rubbed oif . 



Fig. ll.e— Breaking the shank bone preparatory to pulling the tendons. 
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move the head. Peel hack the skin on the neck and sever the neck 
close to the shoulders (use the bone shears). (2) Eemove the 
crop and windpipe by hooking the short gullet (between crop 
and gullet) with the index finger and peeling the crop loose from 
the skin by working it forward. (3) Use the index finger to loosen 
the lungs from the chest wall by inserting it between the wish 



the heel bone. 


bones. (4) Remove the feet at the hock joint (5) Make an in- 
cision from the rear end of the keel bone to the rec urn and cut 
around the rectum. (G) Draw the intestma tract, including he.art. 
lungs, and liver through this opening. 1 lUe ! He 

birds are easier to draw than warrn ones. ( ) mrt of 

sac from the liver. (8) Split along the edge of the fieshj p.-irt of 
the gizzard sufficiently deep to cut ® 

lining. The pressure of both thumbs pulling i ‘ jL 
permit peeling without breaking the lining ‘I;® 

tents of the gizzard. Gizzards arc easier to peel if the> hn\c been 

b^dlmild bHba^d to give it a 
Iiearaiice The wings are comprc.s.scd against the .sides of the car 
cas, "nd the leg^re bmught together at the vent. A length of 
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scale encased in it, producing an attractively di-essed product. 
This wax is renovated tor reuse by boiling out the water (il water 
spray was used for cooling) and straining oft the feathers. 


Fig. 11.8— Rcmoring the crop. 

Chilling and Storing 

The immediate removal of body heat by subjecting the birds 
to a temperature of 32® to 36® is highly essential. Freezing 
warm birds before the animal heat has been removed is to be 
avoided. If artificial refrigeration is not available» the next best 
thing is to place the birds in tubs of ice water. This plumps the 
bird and chills it but it also lowers its beeping quality and is not 
advocated excepting in an emergency for holding the birds over 
night. 

When thoroughly chilled, the heads of the birds should be 
wrapped with paper, the wings tied against the body, and the 
birds packed in paper lined boxes or barrels for shipment. The 
entire discussion to this point has been on birds that are desig- 
nated as blood and feather dressed. 

Full Dres.sing 

Birds that are to be frozen should be full dressed. The dif- 
ferent operations in their proper order are as follows: (1) Re- 
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cord is drawn over the fore part of the breast and over the wings 
and crossed over the back, brought over the ends of the drum- 
sticks, and tied tightly at the back of the rump. This style of 
trussing is employed on a bird for roasting. 

Broilers and springers receive a different treatment. Use the 
linoleum knife to cut along either side of the back bone, begin- 
ning at the rear and cutting forward. This leaves the backbone 
and neck in one piece. Remove the neck with a bone shears. The 
two halves of the fowl are laid open sufficiently to remove the 
entrails. Split through the breast with a cleaver, or preferably 
a power saw, to halve the bird. The halves can be quartered, if 
desired. 

There has been a popular trend on the part of the buying 
public for cut up chicken which enables a consumer to buy any 
part of a chicken. This is popular because they are not compelled 
to buy parts they do not like in order to get the parts they want. 
The cuts in order of them monetary value are breasts, thighs 
(also divided into second joints and drumsticks), wings, backs, 
necks, and gizzards. The livers and hearts bring a good price. 
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Fig, 11,14-Matang the opening cut on the fleshy side of the gizzard 


. , , 1*1 Vinnaifice il'ii'lc niicl zvliitB fTiGfft wflS divided, 

meat into which the boneless daric anu wn 

They went a step further and took the small tammings from 
around the joints and off the back and flanks and added them to 
toe sma ler pieces of white meat until they had the proper — 
steak. This mixture was run through the .«t^ ™ " 

tenderized and kneaded the pieces into a sing e 
of cuts from a 26 pound drawn tuikey hand e^lm this manne^r tv as 
46 five ounce feahs. 21/2 pounds of win^^^^^ 

S.rato 1 ofml\t - individual pieces. 


Half and Quarter Turkey 

Halving a bird and roasting one-half with toe filling under- 
neath has been well received. 

, 1 -,,1 m-ikinir the division mid-way bc- 

Quartering a large d h> 7 ‘ ^ „ „rks out w ell for small 

tween toe wing and leg is a praciicc must be ro istcil 

families. The idea that turkey ‘::''‘,Xev. 

has more or less retarded the wile of 


Fjff. 11.13 — Opening the back by splitting along either side of the backbone. 

The side can be quartered, if desired. 

Fabricated Turkey 
Turkey Steak 

The utilization of large tom turkeys for roasting is not prac- 
tical in most American homes. Their chief outlet is to the hotel 
and restaurant trade. To widen the market for large toms and 
keep their price more in line -with hen turkeys which better meet 
the weight requirements of the average family, several variations 
of cutting the meat into steak have been devised by investigators. 

The Douthit Method — Reported to have been developed by 
H. K. Douthit of the Nebraska School of Agriculture at Curtis, 
Nebraska, this tj^pe of steak entails the use of a power meat saw 
and a frozen turkey. The wings, drumsticks, and thighs are re- 
moved and the steaks are made by cutting crossways through the 
breast, making the steaks to 3/t of an inch thick. The objection 
to this method is the low percentage of steak yield to the rest of 
the carcass, making the cost of the steak too high for the average 
consumer. 

The Beanblossom Slethod — Profes.sor F. Z. BeanbJossom and 
his co-workers at Texas A & M College developed the idea of skin- 
ning and boning the turkey and utilizing the steak maker, a ma- 
chine that both knits and tenderizes the 4 to G ounce portions of 
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■Second— Removing the leg. 


Fourth— SepnratlnK the 


11 . 18 — Remove the tail P»^ 
rib and neck piece from the c 
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Dressing Percent 

The overnight fasting shrink varies from 2% in chickens to 
3% in turkeys. 

The dressing loss, whether blood and feather dressed f 
dressed, depends upon the weight and condition of the bii-d Chick- 
ens under 5 pounds will lose an average of 11% Wood and feather 
dressed as against 25% full-dressed. Chickens over 5 pounds will 
average 7% and 18% loss respectively. Male turk^s weighing 
between 13-17 pounds will lose an average of 10% blood and 
feather dressed and those over 20 pounds will lose about 8 .e The 
same birds full dressed will average a loss of 23% and 24 %e re- 
spectively. Blood and feather dressed female turkeys weighing 
under 10 pounds average 10% loss, those between 10 and 12 
pounds average 9%, and those weighing e ween 
pounds average 71 / 2 % Wss. These I ' ‘ 

dressed loss of approximately 24% to 25% or slightly more than 

the toms. 

DUCKS AND GEESE 

Water fowl are very tight feathered, 

to scald. It is necessary therefore to steam ““T" 

plished by churning them in water that is near P 

or wrapping a burlap sack around birds and immera.ng^ 
in hot water. Water temperatures as low as 160 F. can be used 
but the scalding time is considerably longer. ^ 

Properly bled and debrained waterfowl are easily drj picked 
but ttTne down feathei-s must be removed by 
ing. Waxing destroys the value of the down feathers and is em- 
PloUaAeJmostj^^the^^^^^^^^^^^^ 

dueksTs'to iTweJks of ag;), and 

linpTS have become a legend among connoiss 

GUINEA FOWL AND PHEASANT 
Most guineas are dre.ssed in the same 
picked or semi-scalded. The young binls nr 

weights of two I"®"'’® of the meatie.st birds for their 

Pheasants are probabli one ol t Timv nn- marketed 

size of any bird used for ^ 

blood and feather dressed or full urcs.sio, g 
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4. Turkeys with dirty feet are considered below grade. 

5. Turkeys with dirty vents are considered below grade. ^ 

6. Turkeys with dirty or bloody heads or bodies are consid- 
ered below grade. a a t* 

7. No skin pigmentation is permitted in U. S. Grade AA. It 
is permitted only on the tail of a TJ. S. Grade A bird, and no 
further than over the hips on a U. S. Grade B bird. 

8 Turkeys showing callouses on the breast bone are not per- 
mitted in U. S. Grade AA. If of a slight character and not more 
than one inch in length, they may be permitted m U- S- Grade A. 
If not over three inches in length and not too dark, they may be 
permitted in U. S. Grade B. 

9. Turkeys with improper head wraps or head wrapping may 
be gi-aded only when the grader is certain this condition will be 
coiTected before the birds are packed. ^ 

Ice packed dressed turkeys without 
eluded in the grades of U. S. Grade A, U. S. Grade B, and U. S. 
Grade C, provided that the heads have been carefuhy and thor- 
oughly cleaned of blood, so that there is no appreciable smhnff of 
dressed carcasses with which the heads may come into contact. 

10. An individual turkey may be marked with a teg 

the proper U. S. grade only when it has been gr-aded by a grade 

authorized by the U. S. Department of Agriculture. 

11. Individual turkeys may be marked with U. S. Grade only 
when grade tegs or labels approved by the U. S. Department of 
Agriculture are used and are attached to the birds m an approved 

n'nnner. . ^ r, a 

12. When an individual turkey is tagged to indicate ite U.S. 
Grade, the grade tag also must state the age ; that is, whetliei the 
bird is “young” or “old.” 

13. A package in which officially graded birds arc packed 

may be stamped with the proper U. S. q” “ uc 

individual birds in the package are labeled with a U. S. Grade. 

14. All turkeys packed in the same container must be of the 
same class gr^de, color, and within the 

that birds oTdifferent classes, grades, and 

packed together provided the number of birds of each 

grade is plainly marked on the outside of G'® , , 

15. Turkeys shall be labeled with U. S Gmde tegs onlj hi 
the authorized grader who graded them or b> persons under his 
direct supcrvi.sion. 
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They -weigh from 1 to 2 pounds in the carcass, and the major 
portion of the meat is on the breast. The bones are quite small 
in proportion to the amount of edible meat. 


U. S. STANDARD GRADES 

Chickens 

Dressed broilers, fryers and roasters — U. S. Grade AA, A, 
B. and C. 

Dressed capons — ^U. S. Grade AA, A, B, and C. 

Dressed stags and cocks — U. S- Grade A, B, and C. 

Dressed fowl or stewing chicken — U. S. Grade AA, A, B, 
and C, 


Turkeys 

Dressed young hen turkeys — ^U. S. Grade AA, A, B, and C. 

Dressed young tom — ^U. S. Grade AA, A, B, and C. 

Dressed old hen and old tom — ^U. S. Grade AA, A, B, and C. 

General Grading Requirements 

1. Any turkey that has feed in its crop will be considered as 
below grade. Turkeys with crop properly washed out or with crop 
properly removed (the entire crop removed through a short inci- 
sion of the skin at the back and side of the neck), either sewm or 
unsewn, may be included in the grades of U. S. Grade A, V. S. 
Grade B, and XJ. S. Grade C, provided they othen-vise meet the 
requirements of those grades and provided that there is no ap- 
preciable leakage of feed materials into the crop cavity. 

2. All feathers, including the neck feathers above the head 
wrap, garters around the knees, and fan feathers on the wing 
tips, must be removed from the carcass or the bird will be con- 
sidered as below grade, except that turkeys with fan feathers on 
the wing tips may be included in the grades of U. S. Grade A, 
U. S. Grade B, and U. S. Grade C, provided they otherwise meet 
the requirements of those grades and provided further that the 
fan feathers are free of blood or other foreign material. 

3. Unsewn tom skin is not permitted in Grade AA, nor in 
U. S. Grade A. Unsewn tom skin is permitted in U. S. Grade B 
only, if on the back or back of wings, and if less than three inches 
in length. Open tears are permitted in U. S. Grade C. Turkeys 
with unsewn tom skin, except as such tears are permitted in U. 
S. Grade B and U. S. Grade C, must be lowered one grade. 





Pis 11 21— The piocedure followed in skinning a rabbit. (Courtesy. U. S 
■Wild Life ) 

The carcass is jointed by removing the fore h'"d legs, 
cutting the loin in one piece, and separating the shoulders. 

Rabbit pelts have a fur skin value ^d small 
stretched on a thin board or wire stretcher 24 inches long • 
inches wide «at the narrow end and 7 inches ^ ‘ . 

skins of 10 and 12 pound rabbits need a board 
inches wide at the narrow end, and 9 inches wi e ...Vhe 

Stietch the warm skin on the board with the 
narrow end, and smooth out the wrinkles. Have o make 

one side of the shaping board. Remove any su^ us . . ‘ . 

sure that the skin dries flat. Do not dry m 
heat, and do not use salt. When dry the skins uij,„ flakes 

tight box, but each layer should be sprinkled with naphtha flake 

to keep out moths. , , . , 

An infectious disease known as «aj<i 

I'abhits nnd is communicable to man throuph a j ^ ^ 

vhile dressing a rabbit hawng the d sense. “ 
one rabbit to another by the rabbit louse or • fleslroved 

^lot been observed in domestic rabbits and the fr 

coohinc. 
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16. Each Government^authorized grader must have and use 
a poultry thermometer lor taking internal temperatures. 

17. Turkeys shall not he graded and marked or tagged with 
a U. S. Grade until they have been pre-cooled to an internal tem- 
perature of at least 36= F., unless the grader is sure they will be 
SO cooled before packing. 

18. A grading memorandum should be made out at each 
shipping point, regardless of the size of the lot, and a grading 
certificate issued on each carlot or less-than-carlot shipment. 

19. Where turkeys which have been previously graded and 
regraded show discoloration of skin, darkening of flesh, and de- 
velopment of “off” condition of skin, due to holding in storage 
or during transit or warehousing, these characteristics shall be 
considered as factors of condition and not of grade. They shall not 
be considered in determining the grade upon regrading, but such 
condition factors must be noted on the grading certificate. 

20. Turkeys that are dark or blistered or skin dried from 
freezing cannot be graded into the two top grades. 

21. All turkeys must be free of any condition as evidenced 
by external appearance which would render them unwholesome 
for food. 

RABBITS 

Rabbits should not be lifted by the ears or legs but by grasping 
a fold of skin over the shoulders and then supporting the rump 
with the free hand, holding the back of the rabbit against the 
body. 

The method of slaughter consists of giving a s}iarp blow 
on the top of the head to stun it, (2) making an incision at the 
rear of the hock, between the bone and the tendon, (3) suspend- 
ing by hanging on a hook through the hock, (4) severing the 
head at the atlas joint for a free bleed, (5) removing the free rear 
log at the hock joint, (6) removing the tail and front legs (knee 
joint), (7) cutting the skin on the rear of the loose leg to the 
base of the tail and up the rear of the suspended leg, and (8) 
pulling the edges of the cut skin away from the flesh and down 
over the carcass. Do not make any other cuts in the skin. Evis- 
cerate by opening the median line of the belly, leaving the heart, 
liver, and kidneys in the carcass. Remove the suspended rear leg 
and rinse the carca.s.s in cold water to remove any hair or blood. 





Fig. 11.22 — Rabbit skins on wire stretchers. (Courtesy, U. S. Wild Life.) 


VENISON 

The preservation of game by legislation restricting the period 
when such game may be legally shot is making venison more 
abundant and therefore a more noticeable addition to the family 
larder. Its scarcity, however, makes it all the more obvious that 
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should be skinned unless it is to be hung and aged in the cold for 
a week. Leaving the skin on the carcass during aging holds down 
shrinkage and avoids discoloration. The aging temperatuie should 
be 32°-38° F. 

Open the skin over the rear of the hock and down the back of 
the leg to the rectum. Skin around the hock and remove the leg 
at the break joint on the lower part of the hock. Make an 
between the tendon and the hock and insert a hog 
the carcass until the haunches are at shoulder height and P™“ed 
to pull the pelt from the rounds. Use the fist to ^ ^ 

from the sides and continue to pull it down the back. Remove the 
fore legs at the smooth joint (just below the ' Very 

little knife work is necessary since the pelt can be PuU 
fisted from the carcass. If the head is to be mounted, the ^kin on 
the neck (cape) should not be opened on the underside of t 
neck but should be opened along the crest of “e neck. 

The head is removed at the atlas joint, similai t° the practice 
with all other animals. After the pelt and head have been re 
moved, split the underside of the neck fPd reniov® n ®/not be"" 
windpipe and the remainder of the pluck if this has not been 

done previously. Use a stiff brush and P'®" ^ ° Place the 

wash the hair and soil from the inside of the carcass. Place the 

carcass under refrigeration. 

Care of Hide and Head 

Rub the skin side with a liberal amount of h"® ^“'t and aro Y 

plenty of salt to the head. Let the salt ® ® securely with 

hours, then fold the pelt, hair side out, 

strong cord. Tag it according to law nnd ®hip it to ® 

for mounting and tanning. Use clean tohln salt to avoid mine ^ 

stains, particularly if the pelt is to be made '"t® buckskin. Save 

time and money by discarding badly tom or scored pelts. 


Cutting the Carcass . 

Split the carcass through the center of the bnebb™e.^d.vud- 
ing it into two sides. However, if the nec is i:Hi„„Vhe car- 
roasl or neck slices, it should be removed b®f®;® ®P 
cas*?. Place the side of venison on the table, m 
remove the haunch by cutting in front ant cutting betveen 
Move fonvard to the shoulder “"d remove it ^ c Uing^ 
the fourth and fifth rib. The back with breast .ittaclieu m 
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better care should be taken of the carcass to prevent the ila(jran^t 
waste that is often evident in its preservation and utilization. 


Precautions at Time of Kill 

Having dropped the deer, approach it with caution and with 
gun ready for another shot. It may have been wounded and 
dropped simply from exhaustion. In that event, it may make an- 
other effort to get away, so play safe and place another shot 
through the neck. Keep out of reach of the legs until certain the 
deer is dead. Adhere to the state laws regarding tagging and re- 
porting the kill. 


Bleeding 

Deer that have warmth in the carcass should be bled. Insert 
the blade of the hunting knife (4 V^-5V^ inch blade) several inches 
in front of the point of the breast with the point of the blade 
aimed toward the tail. Plunge it up to the hilt, press the blade 
downward to the back bone, and withdraw it with a slicing mo- 
tion. Elevate the rear portion of the deer to permit the blood to 
drain by gravity. 


Removing Intestinal Tract 

Place the animal on its back and block it on either side with 
small logs or rocks to keep it in place. Open up the midline of the 
body from the breast to the rectum. Split the pelvis, W’here the 
hind legs are joined, by making the cut with the white membrane 
that separates the tvt-o rounds. This leads to the fusion point on 
the pelvis which is easily split with a knife, unless the deer is 
aged, in which case the bone must be sawed. Cut around the rec- 
tum and remove all of the intestinal tract excepting the kidney 
and the pluck (heart, lungs, liver, gullet, and windpipe). This 
constitutes a hog dressed carcass with pluck in. Flush the blood 
and any dung out of the carcass with clear brook water. In case 
the pluck is removed to permit more rapid chilling, do not dis- 
card the heart and liver as they make nutritious and palatable 
dishes. The liver makes a good camp meat. 


Skinning 

The hog dressed deer generally is transported on the outside 
of the hunter’s car to give mute evidence of his good fortune and 
to serve as refrigeration in transit. At journey’s end, the deer 
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have the breast removed. Cut across the ribs about 3 inches from 
the backbone on the blade end to the loin en<l. The ribs are sep- 
arated from the loin by cutting directly behind the last nb. The 
leg is placed on the table, aitchbone on top. Cut parallel to the 
aitchbone and remove the rump. Remove the flank. 

Venison round steaks are cut from the leg or roun^d, and the 
heel is used for stewing or grinding. The 
tains the hip loin, can be cut into hip steak. The shouldei 
divided into the top, the arm, and the shank. The shanks and 
breast are boned and ground into deerburgers or incoipoiated 
with pork for summer sausage. 

Mutilated or Bloodshot Areas 

If a large area of the carcass is affected by the 
he salvaged by washing it free from hair and soaking it a wwk 
brine made by dissolving 1/2 pound of salt in 1 sa ^ 

The salt will draw out most of the blood and the meat 

will be suitable for grinding or stewing. Badly mutilated meat 
makes good dog food. 

Preserving Venison 

Venison lends itself well to curing, 

(dried venison); to coming nr^vt nork 

sausage making when mixed with 50 /o or 
trimmings and prepared as summer or smo e < ’ . , 

Probably the most widely used method of P'^o^ervation is by 
freezing and storing at zero. K this method 
regulations as to length of storage must e 0 • 

vania, venison legally killed may be possessed ® f ^ 

the season closes. An extension permit to ^ftam deer meat for 
four additional months can be secured for a fee of 51- • 


Corned Venison , . 

Use boned shoulders and cut into 3 to 4 P»'>"d P'=<=«- ^ 
the meat in a stone crock. Dissolve 1 A P°”'’e‘4„rHr 1 ounce of 
of cane or brown sugar, 1 ounce of cream o ^^.^tcr. 

baking soda, and 1 ounce of pickling spice 1 ^ ^ 

Allow the brine to cool before 

<^nough pickle to cover the meat and weigh 

to.ard and a rock. Cure for several weeks. 
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have the breast removed. Cut across the ribs about 3 inches from 
the backbone on the blade end to the loin end. The ribs are sep- 
arated from the loin by cutting- directly behind the last rib. The 
leg is placed on the table, aitchbone on top. Cut parallel to the 
aitchbone and remove the rump. Bemove the flank. 

Venison round steaks are cut from the leg or round, and the 
heel is used for stewing or grinding. The rump, which also con- 
tains the hip loin, can be cut into hip steak. The shoulder is 
divided into the top, the arm, and the shank. The shanks and 
breast are boned and ground into deerburgers or incorporated 
with pork for summer sausage. 

Mutilated or Bloodshot Areas 

If a large area of the carcass is affected by the shot, it can 
be salvaged by washing it free from hair and soaking it in a weak 
brine made by dissolving l/i pound of salt in 1 gallon of water. 
The salt will draw out most of the blood overnight and the meat 
will be suitable for grinding or stewing. Badly mutilated meat 
makes good dog food. 

Preserving Venison 

Venison lends itself well to curing, drying, and smoking 
(dried venison) ; to coming (corned venison) ; to canning; to 
sausage making when mixed with 50% or more of fat pork 
trimmings and prepared as summer or smoked sausage. 

Probably the most widely used method of preservation is by 
freezing and storing at zero. If this method is employed, the state 
regulations as to length of storage must be observed. In Pennsyl- 
vania, venison legally killed may be possessed for sixty days after 
the season closes. An extension permit to retain deer meat for 
four additional months can be secured for a fee of $1.00. 

Corned Venison 

Use boned shoulders and cut into 3 to 4 pound pieces. Place 
the meat in a stone crock. Dissolve 3 VS pounds of salt, pound 
of cane or brown sugar, 1 ounce of cream of tartar, 1 ounce of 
baking soela, and 1 ounce of pickling spice in 1 gallon of hot water. 
Allow the brine to cool before pouring it oyer the meat. Make 
enough pickle to cover the meat xuid weight it do\\*n with a clean 
board and a rock. Cure for several weeks. 
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ig 11 30-Some cuts of i*\2)°”oncd'°shotld°r ^f fnt"doe fit huf 

inside round, B outside round and C lound tip 


Dried Venison 

Cure the muscles of the lOund sepaiating them into inside 
outside, and lound tip Ruh them with a mixture of 3 parts salt 
and 1 part of granulated sugai foi three consecutne tini^ at 4 
to 5 day intervals Place the lubbed meat on f ^ 
a cool cellai during the curing process, and at the end of three 
tteeks brusii off any remaining salt and hang the meat o smoke 

for three days Hang the smoked \cnison in a dry place for a 
uuLe aays .naiij, tuc . ^heed similar to 

nionth 01 moie to diy, after wnicn ii c 

*lned beef 
Sausage 

One taste of sausage made from the less tender cuts of veni- 
son grounit.th faf pork trimmings vill ™ 

S”“'’‘''r'"“"“T""^'rthe''sa'me\^ s'aus.ge (G ounces of 

^or 30 pounds Of sail. 


Fiff. 11^9 — One method of cnttin? a venison carcass: (1) rear shank; (2) 
heel; (3) round steak; (4) rump and hip loin; (5) loin chop or roast; 
(6) rib chop or roast; (7) top of shoulder or chuck; (8) neck pot roast; 
(8A) neck slices; (9) arm roast; (10) fore shank; (11) breast; (12) 
(lank. The letters in white indicate the line where wholesale cuts arc 
made. The above carcass weighed 92 pounds and was in excellent finish. 




XII. 

CURING AND TANNING 
HIDES AND PELTS 


HANDLING PELTS 

Large pelts are called hides, medium pelts are called kips, and 
small pelts are called skins. They are classified into two main 
groups, known as (1) packer and (2) country hides and skins. 
Further classification is based on the sex of the animal, the 
weight, brand, and locality in which it originated. The grades 
are No. 1, No. 2, and glue stock. 

The ultimate destination of all pelts is the tannery. The 
condition of the pelt and the directness of marketing affect the 
price received by the farmer. Packers have a decided advantage 
in that (1) they deal directly with the tannery buyer, (2) their 
hides have a good take-off rath a minimum of cuts and scores, 
and (3) they have large quantities of the different classes and 
grades with which to attract large buyers. 

Since the hide is the most valuable by-product of cattle, the 
livestock producer should consider the hide as well as the flesh in 
his livestock management program. Lice, ticks, grubs, fleas, 
mange, scabies, pox, ringworm, and warts, most of which can be 
controlled by dipping, sorely lower the value of hides for leather; 
so do the branding iron, thorn and wire gashes, or horn and nail 
scores. 

A man who deliberately allows large, hard clumps of dung to 
adhere to the hide ; who fail to remove the dewclaws, sinews, le.an, 
fat, lips, cars, and tail bone; who uses dirty salt or insuflicient 
salt and allows the hide alternately to freeze and thaw; who is 
careless in removing the hide, making deep .scores or cuts; a man 
vho binds up the hide with b.aling wire (leaving a rust stain) — 
he is the man who makes country hide prices what tliey are. 
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sage meat) . It can be stuffed in hog casings and smoked for 8 to 
10 hours at llO” F. and held the same as cured pork, of ^ 
he made into patties and canned. In case the sausage 'S 
tozen and stored in the zero compartment, pack 
into waxed containers or wrap it m cellophane and heat sea . 

Thaw and season it just before ““_ 3 ^o"ed 

maintain its fresh taste for five or sm months, but seasoned 
sausage iviU turn flat and rancid after 60 days. 

A good meat loaf consists of 2 pounds of salt pork ground 
•with 20 pounds of venison. 


iMince Meat 

2 pounds venison (neck) 2 teaspoons nutmeg 

1 pound beef suet 1 tablespoon allspice 

6 pounds apples 1 tablespoon cinnamon 

2 pounds currants */4 teaspoon ginger 

1 pound sultana raisins 1 teaspoon cloves 

2 pounds raisins 1 tablespoon salt 

Yi pound citron 2 oranges ^ 

6 cups brov.*n sugar 8 cups cider or grape jui 

Bake the venison 40 minutes in a moderate oven (350° F.)* 
Cool and chop. Mix it •with the chopped suet; pared, cored an 
chopped apples; currants, raisins, and citron. Add the sugar, 
spices, juice of txs’o oranges, finely chopped rind of one orange, 
and the cider or grape juice. Simmer 30 minutes and pack hot 
into jars. Seal and process 60 minutes for pints and 70 minutes 
for quarts at 15 pounds pressure or 3 hours in a boiling water 
bath. This formula makes sufficient mince meat for 10 to 12 
nine inch pies. 
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recharged with fresh water to which salt is added (one sixth of 
a pound for each pound of hide) and run for one hour. Another’ 
one sixth of a pound of salt per pound of hide and one pound of 
chlorinated lime or similar bacteria and mold deterrent is added 
and the drums rotated for another two hours. At the end of this 
drumming period, the hides are removed and placed on wooden 
horses and allowed to drain for several days. They are then 
graded and bundled for shipment, and if thej'^ are palletized, 
loading is easier, quicker, and less costly. 

Brining is an example of the progress made in the preserva- 
tion and handling of a valuable by-product that has long been 
neglected and (under old methods) was never a business that 
had any social standing. Now the clean, defatted, brine-cured hide 
has a pleasant antiseptic odor and can be merchandised with 
pride. The costs of curing have been increased, but so has the 
price offered for the superior product. Costs show that there is 
no profit in tanning heads and shanks ; that curing time is cut 
from thirty days to hours, releasing considerable storage space ; 
that there is a saving of salt; and that there is a considerable 
saving in freight charges by removing the non-usable hide com- 
ponents; all of which result in a more reliable product that is 
easier to handle and store, and one that permits of more accurate 
inspection. 

The fact that only thirty five per cent of the shoes now 
manufactured use leather for soles, and that It is possible that 
the same thing may happen as far as shoe uppers are concerned, 
is of considerable concern to the leather industry. 

Commercial Tanning 

To produce the desired qualities in the various leathers re- 
quires many dilTerent manipulations which necessarily make tan- 
ning a rather complicated process. The several steps in tanning a 
hide for leather are, briefly, as follows : 

Trbiiminn. — Ears, shank!?, and tails are removed. The trim- 
mings from calfskins are sold to be manufactured into gelatin. 

Splitlinu . — Beef hides arc split into two sides. 

Soal;inti . — Dried skins arc .soaked in fresh water (changed 
every 21 hours) from 2 to .T days at a temperature of o2° F. 

Wanhinii . — ^Tlie soaked hides must be washed thoroughly to 
remove dung, dirt, and blood. 

Flruhittn . — Adhering fat. fle.sii, and membranes arc removed 
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HIDE CHARACTERISTICS AND CURING PRACTICES 
Hides consist mainly of the protein keratin (hair and epidermis) 
and collagen (body of the hide). Acids destroy collagen and alk- 
alies destroy keratin (the reverse is also true, but not to the 
same degree). Hides and vvooled iielts arc therefore ilchaired or 
dewooled by the use of the alkali, lime. 

Approximately G2^,r of a jirccn hide is water. This G2 pounds 
of water can dissolve a maximum of 23 pounds of salt. One pound 
of salt is used per pound of hide, some of which is recovered to be 
reused (the salt is washe<l before roiisinjr). This refers to the 
use of crushed rock salt (ice cream salt) which is the common 
packinghouse practice. In farm practice, pound of fine sack 
salt for each pound of hide is sufiicient. 

Salt Pack Curing 

In salt pack curing, hides arc spread hair side down in the 
hide cellar or hide room and one pound of rock salt per pound of 
hide is sprinkled evenly over the flesh side. Another hide is spread 
over the salted hide and given a similar application of salt. This 
progresses until the day’s kill is salted. The hides are allowed to 
cure for approximately thirty days, after which they arc freed 
of any undissolved salt. They arc sorted as to weight; graded on 
the basis of cuts, scores, grub holes, and slips; and folded and 
tied individually. The undissolved salt is washed and reused on 
a fresh pack with some fresh salt. During the curing process, 
one hundred pounds of green hide can lose up to thirty five pounds 
of water and gain up to six pounds of salt. 

Brining Hides 

Realizing that excess water, fat, manure, and head and shank 
parts of hides do not make leather, packers have adopted or are 
adopting the brine curing method. The necessary equipment de- 
pends on W’hether hides are to be fleshed and demanured before 
brining them in vats containing a saturated salt brine, or whether 
they are to be washed and brined but not fleshed (defatted). 
Fleshing and demanuring machines are available. 

A process that cuts labor costs and is not as expensive is 
drum brining. In this process, the hides (with head removed, 
shank removed at the knee, and switch end of tail removed) are 
placed in large revolving drums and washed in clean water (at 
55°-65® F.) for ten minutes and then drained. The drums are 
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by a fleshing machine designed for the purpose. The person doing 
home tanning should use a sharp, flexible bladed knife. 

Dchairing . — Hides immersed in a milk lime solution, made 
by dissolving 8 pounds of hydrated lime in 4 gallons of water, can 
be dehaired in 3 to 4 days. The addition of sodium or calcium 
hydrosulfide materially hastens the loosening of hair and wool 
and is used in commercial tanneries. Sheep pelts are dcwooled by 
making a lime paste and covering the skin side with a layer VI 
an inch thick. The pelt so treated is folded along the line of the 
backbone (limed sides together) and placed in a warm room until 
the wool slips. 

Scudding. — ^The dehaired skins arc placed, grain side up, 
over a rounded wooden beam, and with a specially designed two- 
handled knife, the beamster (the man who uses the knife) pushes 
the knife over the skin, forcing out any material remaining in 
the hair follicles. 

Deliming . — ^The hide is soaked in a sulfuric acid bath iVa 
pound of sulfuric acid and 9 gallons of water for 50 to 60 pounds 
of hide) and left to soak for one hour, changing the position 
frequently. The object is to remove the lime. 

Bating . — -This is the process of digesting the degradation 
products and the elastin fibers in the skin. Prior to 1910, prac- 
tically all bating was accomplished by the use of manures. When 
hen or pigeon manure was used, the process was called “bating,” 
but the use of dog manure was called “puering.** The active prin- 
ciple in these dung bates was found to be protein-digesting en- 
zymes which caused the skin to become soft and pliable. The 
enzymes of the pancreatic gland and those produced from wood 
have displaced the objectionable dung bates. Dessicated pancreas 
mixed with a dry deliming agent (ammonia salt) can be pur- 
chased under the trade name of Oropon (Rohm and Hass Com- 
pany, Philadelphia, Pa.). Hides and skins are bated in revolving 
drums at a temperature of about 90® F. for 1 to IV^ hours, after 
which they are washed in clear water. 

Pickling . — If the bated skins are to be preserved for storage 
and future tanning, they are placed in a pickle bath (7 pounds of 
salt, 5 gallons of water, and ^ pound of concentrated sulfuric 
acid) for several hours. 

Tanning . — ^The common tanning processes may be grouped 
into vegetable, chrome, and miscellaneous. 

1. Vegetable Tanning— Tannin is a chemical substance 
found in certain classes of plant life and is capable of combining 



CURING AND TANNING HIDES AND PELTS 


245 


with animal protein, converting- it into leather. The tannin is 
extracted by leaching the wood or bark in water. Commercial 
tan-bark is the shredded, spent bark from which tanneries have 
leached the tannin. In order of rank, the species of plants that 
furnish the major quantity of tannin for the leather industry 
are quebracho, American chestnut, mangrove, myrobalans, wattle 
bark, valonia, spruce, oak, hemlock, gambier, and sumac. 

Hides are immersed in tan liquors of a given strength, being 
moved daily through a series of rocker vats and then a similar 
number of layer vats, requiring from 30 to 45 days to tan. Har- 
ness leather receives the shorter tan, sole leather the longer tan- 
ning period. Especially thick hides may be split into several lay- 
ers to hasten tannin penetration. 

2. Chrome Tanning — Sodium dichromate (Na-Cr-O,) , a red 
crystalline compound, is the tanning material used in chrome 
tanning. When converted into chromic sulfate, it combines with 
hide protein to produce a leather with a greater resistance to 
heat and abrasion than vegetable tanned leather. Chrome tanning 
is rapid, requiring only a few days. Unlike vegetable tanning, 
which imparts various shades of tan to the leather, chrome tan- 
ning imparts shades from green to blue. Chrome tanning is some- 
times combined with aluminum salts to produce a white leather 
that has some of the desirable characteristics of chrome leather. 
Vegetable tanned leathers are often chrome retanned to secure 
a leather that combines the good qualities of both leathers. 

3. Miscellaneous Tannages — number of “syntans” (syn- 
thetic tannins) are on the market. They produce a white leather 
that lacks the durable qualities of the vegetable and chrome 
tanned leathers, but which may be combined with the latter proc- 
esses to produce serviceable leather suitable for special uses. 
Some common symtans are Leukonal, Tanigan, Tanak, Tanasol, 
Mertenol, and Arkotan. Other methods of tanning that serve 
special needs are Calgon, alum, aldehyde, oil. quione, and tune 
sten tanning. 


a. Setting out — ^This is the mechanical extraction of excess 
water from the hides as they come from the tanning vats. The 
same thing is accomplished by hand by means of a “hand slieVor” 
(metal scraper). ‘>“>-aer 


Thick hides that are not to be used for sole 
into leather, are split by a machine 

wo or three layers. The wool sides of pickled sheep skins 
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by a fleshing machine designed for the purpose. The iwrson doing 
home tanning should use a sharp, flexible bladcd knife. 

Dehairing . — Hides immersed in a milk lime solution, made 
by dissolving 8 pounds of hydrated lime in 4 gallons of water, can 
be dehaired in 3 to 4 days. The addition of sodium^ or calcium 
hydrosulfide materially hastens the loosening of hair and wool 
and is used in commercial tanneries. Sheep pelts are dewooled by 
making a lime paste and covering the skin side with a layer of 
an inch thick. The pelt so treated is folded along the line of the 
backbone (limed sides together) and placed in a warm room until 
the wool slips. 

Scudding . — The dehaired skins arc placed, grain side up, 
over a rounded wooden beam, and with a specially designed t\vo- 
handled knife, the bcamstcr (the man who uses the knife) pushes 
the knife over the skin, forcing out anj* material remaining in 
the hair follicles. 

Dcliming . — ^The hide is soaked in a sulfuric acid bath iVi 
pound of sulfuric acid and 9 gallons of water for 50 to CO pound-s 
of hide) and left to soak for one hour, changing the position 
frequently. The object is to remove the lime. 

Bating, — This is the process of digesting the degradation 
products and the elastin fibers in the skin. Prior to 1910, prac- 
tically all bating was accomplished by the use of manures. WTien 
hen or pigeon manure was used, the process was called “bating,” 
but the use of dog manure was called “puering.” The active prin- 
ciple in these dung bates was found to be protein-digesting en- 
zymes which caused the skin to become soft and pliable. The 
enzymes of the pancreatic gland and those produced from wood 
have displaced the objectionable dung bates. Dessicated pancreas 
mixed with a dry deliming agent (ammonia salt) can be pur- 
chased under the trade name of Oropon (Rohm and Hass Com- 
pany, Philadelphia, Pa.). Hides and skins are bated in revolving 
drums at a temperature of about 90'' F. for 1 to IV 2 hours, after 
which they are washed in clear water. 

Ptclding . — If the bated skins are to be preser\’ed for storage 
and future tanning, they are placed in a pickle bath (7 pounds of 
salt, 5 gallons of water, and 14 pound of concentrated sulfuric 
acid) for several hours. 

Tanning . — ^The common tanning processes may be grouped 
into vegetable, chrome, and miscellaneous. 

1. Vegetable Tanning— Tannin is a chemical substance 
found in certain classes of plant life and is capable of combining 
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several times to keep it from becoming hard. When dry, the skin 
is buffed, using a coarse grade sandpaper fastened over a block 
of wood. The wool is carded, using an ordinary wool card, and 
the pelt is ready for use. It makes a comfortable cover for the 
hard, cold seats on farm implements. 

Ahm Tanning . — This method is suitable for fur skins since 
the aluminum sulfate does not color the hair or skin. Dissolve 
1 pound of aluminum sulfate in 1 gallon of water; dissolve 4 
ounces of crystallized sodium carbonate (soda ash) and pound 
of salt in 3/^ gallon of water, and pour this slowly into the alum 
solution while stirring vigorously. The prepared skin (soaked, 
fleshed, and washed) is placed in the solution for 2 to 4 days, de- 
pending upon its thickness, and is then rinsed and put through a 
wringer. The damp skin is now rubbed with glycerin and as it 
dries, it is staked and finally buffed. Before it is rubbed with oil 
or glycerin, retanning the skin with 1 pound of Leukanol (a syn- 
tan made by Rohm and Haas Company, Philadelphia, Pa.), dis- 
solved in 1 gallon of water, makes the skin tougher and softer 
without discoloring it. 

Vegetable Ahm Tanning . — Dissolve pound of aluminum 
sulfate and 1/2 pound of salt in a small quantity of water. Dis- 
solve 2 ounces of gambier or Terra Japonica in a little boiling 
water. Mix the two solutions and add sufficient water to make 1 
gallon. Use sufficient flour with the 1 gallon of tanning liquor to 
make a moderately thin paste. Take a properly prepared pelt 
(soaked, trimmed, fleshed, and washed) and apply three coatings 
about 14 inch thick at two-day intervals to the skin side of the 
pelt, removing each previous coating before applying the next. 
When practically dry, rinse the pelt in warm water containing 
some borax and then rinse in fresh water. Squeeze out the water 
and slick the skin with a dull knife. Apply a coating of glycerin 
and hang up to dry. Stake the pelt several times while drying and 
then buff with coarse sandpaper. 

This method produces a yellow skin of good tensile strength. 
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are split into grain layers or skivers which are used for making 
hat bands, bookbinding, etc. The flesh layers are used for making 
chamois leather. 

c. Shaving — ^Light skins need not be split and are run 
through shaving machines to even the thickness and make them 
smooth and clean, 

d. Fatliquoring — ^In order to prevent the cohesion of the 
leather fibers during the drj’ing process, it is necessary to rub or 
stuff the damp leather with a fat or oil. This keeps the leather 
from drj’ing out hard and stiff. Neats-foot oil and glycerin are 
recommended for home tanning. 

e. Staking — ^Flexing the tanned hide or skin over a rounded 
metal blade set in the end of a block of wood (3 feet high) fas- 
tened to the floor is known as “hand staking.” This is an im- 
portant operation because it stretches and flexes the leather 
fibers and makes them pliable. 

f. Other operations consist of dyeing, dr>’ing, buffing (sand- 
papering to produce a nap), glazing, plating, and finishing. Patent 
leather, also called japanned or enameled leather, is a chrome 
tanned leather that has received three separate coatings of a lin- 
seed oil varnish. Chamois skin is the flesh side of an oil tanned 
sheep skin. Cod, whale, seal, or shark oil is used. 

Home Tanning 

Several simple methods of tanning skins have been devised 
which make it possible for a novice to make a serviceable pro- 
duct. 

Salt Alum Tanning. — The salted sheep skin is soaked in 
water until soft and then placed on a table or beam w’here it is 
trimmed and fleshed. Washing can be done either in a tub or on 
the table. Any good soap powder will do. The w’ater should be 
warm (125® F.). Rub and rinse repeatedly until clean and then 
extract the water by hand or by using an ordinary washing ma- 
chine wringer. The i>elt is placed on the table fleece side dowm, 
and given a thorough rubbing with a mixture of 1 part of pow- 
dered alum to 2 parts of common salt (4 ounces of alum and 8 
ounces of salt will tan the average sized sheep pelt). The pelt 
is left in this position overnight but the next morning is hung 
over a rail, skin side up. The following morning the skin is 
sponged to remove the unabsorbed salt, and one to two ounces 
of Neats-foot oil or glycerine is rubbed into the damp, soft skin. 
As the skin dries, during the next two days, it must be staked 
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The word meat, when used as a general food term, has a rather 
broad implication. In this text its meaning is limited to the edible 
and inedible parts of the carcass of mammals and their organs 
and glands. 

STRUCTURE OF MEAT 

The edible meat of carcasses is composed primarily of striated or 
voluntary muscles which are for the most part connected directly 
or indirectly with the skeleton and referred to as skeletal muscles, 
A special variety of striated muscle that is involuntary in action 
is the cardiac muscle of the heart A type common to the organs 
of the intestinal tract are the involuntary, non-striated, or smooth 
muscles, commonly referred to as the visceral muscles. Fat, 
nerves, veins, arteries, ligaments, and tendons are an integral 
part of a combination of muscles and must be considered as meat. 

The edible organs and glands are designated as glandular 
meats or variety meats to contrast them with the muscle meats 
of the voluntary muscles. They consist of the heart, tongue, liver, 
pancreas (sweetbread), thjTnus (veal sweetbread), kidney, 
spleen, brain, and the walls of the stomach (tripe) . 

Muscles are made up of cylindrical, multinucleate muscle 
fibers of varying length, composed of sarcoplasm and enclosed 
in a sheath of sarcolemma. Bundles of these muscle fibers or 
fasciculi are enclosed in a tissue called perimysium and the entire 
muscle is in turn covered by a sheath of more or less compact 
connective tissue called the epimysium. It becomes increasingly 
evident from this brief histological description that the smaller 
and more numerous the muscles, the greater the amount of con- 
nective tissue. Since connective tissues are far less tender than 
the cell contents, it follows that their presence in large quantities 
characterizes the less tender cuts. 
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Physical Coitipasilion of the Beef Carcass.* 


Grade 


Cuts 


Carcass 

Fat 

lycan 

Bone 

Standing nb 
Fat 
Lean 
Bone 

Butchers round 
Fat 
Lean 
Bone 
Short loin 
Fat 
Lean 
Bone 
Lorn end 
Fat 
Lean 
Bone 
Chuck 
Fat 
Lean 
Bone 
Bump 
Fat 
Lean 
Bone 
Brisket 
Fat 
I^ean 
Bone 

Short Plate 
Fat 
Lean 
Bone 

Foreshank 

Fat 

Loan 

Bone 

Flank 

Fat 

T/:an 

Bone 

Kidnc\ knob 
Fat 
l\Klf»P\ 


Choice 

Good 

Commercial 

Utility 


25 

20 

15 

53 

IG 

57 

18 

GO 

20 

64 

21 


24 

IS 

12 


54 

67 

61 

19 

22 

25 

27 

17 

05 

18 

14 

07 

19 

11 

69 

20 

S 

70 

22 

38 

50 

12 

30 

55 

15 

27 

6G 

17 

21 

62 

17 

35 

53 

12 

28 

58 

14 

24 

G1 

15 

19 

65 

16 

21 

G2 

17 

1 IG 

1 C5 

19 

13 

67 1 

20 

0 

70 

21 

28 

24 

63 

20 

54 

15 

59 

21 

23 

26 

26 

45 

37 

45 

31 

47 

25 

62 

14 

18 

22 

23 

40 

40 

14 

32 

52 

IG 

20 

53 

21 

17 

60 

23 

10 

9 

48 

G 

48 

4 

49 

12 

43 

46 

47 

07 

32 

01 

38 

57 

42 

45 

1 





82 

70 

76 

1 

IS 


— 


•Courtray USD A 
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I'luiviu?) ^ , rinr' 

IjCan muscle consists of upproximutcly 20^? protein, 70 
water. 9^^ fat. and U* ash. These proportions change as the 
animal is fattened, resultinj? in a Icsscninjr in the |K*rccntaj,'e of 
protein and water and a projwrtionate increase in fat. 

The major protein in muscle Is actomyosin, a globulin that 
consists of two proteins, actin and myosin, comhined in a nitio 
of 1 to 3. It is the structural component that ^ives muscle the 
power of movement. ^luscle is also made up of roi/n/;rn (con- 
nective tissue) that is the basis of structure and the most widely 
distributed protein in the animal bo<ly. A lesser but much toujjhcr 
component of muscle is elastin, occurring in ligaments. Muscle 
also contains pigments that give color to meat, such as the more 
prominent myoglohin', nuclcoprolctnn which control heritable 
characteristics of liio cell; and the many mzymes that perform 
a catalytic function for almost every reaction in the living cell. 
In addition, there arc many other functional proteins. 

Another group of proteins that arc really end-products of 
protein metabolism arc the water soluble proteins or ruVropcrtc- 
ows extractives. They have little nutritive value in themselves 
but are phy.sical and chemical stimulants in that they e.xcite the 
flow of gastric juice. Along with fat, they provide a great deal 
of the aroma and flavor of meat. Because of this stimulating 
effect, broths are sensed as the first course to prepare the stomach 
for the heavier food to follow. Examples of this group of pro- 
teins are creatine, creatinine, and the purines. More of these pro- 
teins are present in older animals and they are particularly 
abundant in the much exercised or less tender cuts. They impart 
to game animals that so-called ‘‘gamey flavor.” 

Proteins are changed by the digestive juices into amino 
acids in which fonn they are readily absorbed into the blood 
stream. To date there are 23 recognized amino acids, ten of which 
are considered essential to life. In the following list, the letter 
(E) designates those considered essential: Glycine, alanine, 
serine, valine (E), leucine (E), isoleucine (E), norleucine, threo- 
nine (E), aspartic acid, glutamic acid, hydroxy glutamic acid, 
arginine (E), lysine (E) , cystine, methionine (E) , phenylalanine 
(E), tyrosine, iodgorgoic acid, thyroxine, histidine (E), proline, 
hydroxy proline, and tryptophane (E). 

It is noteworthy that all of the essential amino acids have 
been found prevalent in the heart, liver, kidney, and muscle 
tissue. 
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Fats 

Considerable energy in the average diet is supplied by ani- 
mal fats ■which are highly digestible. Aside from its high caloric 
value, fat plays a most impoi'tant role in adding palatability to 
the lean in meat because of the flavor and aroma contained in its 
oils. The firm, ■white, saturated fats are associated with quality 
meats. TJnsaturated fats are soft and oily, and lower the grade 
of the meat. 

The chemical difference between the tivo fats just mentioned 
lies in the number of double bonds eicisting between the carbon 
atoms. When the carbon valence is satisfied ivith hydrogen, the 
fat is saturated, whereas if it lacks this hydrogen, it is an un- 
saturated fat. Since iodine will unite with the carbon on the 
free hydrogen link, its addition to fat will denote the degree of 
unsaturation which is designated as the iodine number. Another 
method used to determine softness or unsaturation is to run 
polarized light through a prepared piece of fat and read its re- 
fractive ability, designated as its refractive index. 

Fats may be hardened by a process in which the missing 
hydrogen is forced to combine with the carbon by the use of a 
catalyst (sodium methoxide) which breaks the double carbon 
bond. This is known as the hydrogenation process and is now in 
general use for the hardening of vegetable oils and lard. 

The melting points of fat vary with the class of the domes- 
tic animal and the kind of feed it received. 

The following shows the range of melting points from the 
different classes of animals : 


Pork 


Back fat 

86°-104° 

F. 

Leaf fat 

llOi-llS" 

F. 

Beef 

External fat 

890-110° 

F. 

Kidney fat 

1040 - 122 ° 

F. 

Lamb 

External 

900-115° 

F. 

Kidney . _ 

1100-124° 

F. 


Carbohydrates 

The liver is the carbohydrate reservoir of the animal body, 
containing about one-half of all the carbohydrates found in the 
body. The remaining half is distributed through the muscles 
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The ability of the human body to resist disease is dependent 
upon its ability to produce antibodies — substances which attack 
specific foreign bodies. Using new analytical methods, scientists 
discovered that the antibody molecule is actually a molecule of 
globulin (a class of proteins). Since the blood globulin, as well 
as the albumins, are built up from the amino acids in food, it 
suggests to the scientist that the same conditions must apply for 
the proper synthesis of antibody globulin. Work completed at this 
writing has given proof that sufficient amino acids supplied in 
the diet to maintain the protein reserves of the body is an im- 
portant factor in acquiring immunity to a disease. 

The protein content of meat varies from around 15% in 
pork to 20% in beef, veal and lamb. 


Chemical CampMiflon of Meals 
Percentage (Fresh Weight).* 


Name 

Pro- 

tein 

Carbo- 

hydrate 

Fat 

Ash 

Ca. 

Phos. 

Milligrams 
per Kg* 

m 

Capper 

Bacon Qean) 

12.2 

1.4 

53 0 

4.7 


RCa 

R1EI1 

5.0 

Beef chuck (eood) 

17.6 

0.0 

22 0 

■El 

■nl9 

.220 

30.0 

1.0 

Beef heart (lean) 

16 9 

.7 

3.7 

m 


.263 

35 3 


Beef Iddaer 

15 0 

.9 

8,1 

iXI 


hT^ 

41.0 

I.J 

Beef Urer 

19.7 

6.0 

3.2 

1 4 

.008 

.420 

79.0 

21.5 

Beef loin ({food) 

15.6 

0 0 

31.0 

s 

KtiPl 

■pifil 


3.0 

Beef round (good) 

18.7 

1.4 

17.0 

.9 

.012 

.216 

30 0 

1.0 

Beef tongue 

15.7 

.4 

18.0 

.8 



60.0 


Ring boloena 

14.4 

0.0 

17.8 

3 0 

■IMXI 


28.4 


Chicken 

21.1 

0 0 

4.5 

1.1 

■ii» 


32.0 

3.5 



0.0 

8.2 

1.2 


Ifen 

23.0 

5 0 

Eggs 


7 

It .*> 

1.0 

.067 


ISSl 

2.3 




7.1 

1 1 


iKR 

EQnl 

3.3 




3 

1.2 


■n 

■rail 

2.8 

Halibut 


^■ITSb 

S 2 





2.3 

Ham (fat) 

14 6 

3 

44 0 






I^mb chops 

21.7 

7 

29 9 

1.3 

■RSI 



4.2 

Lobster 


.5 

1.9 





7.0 

Margarine 

.0 

.4 

81.0 

2.5 


■SCT 


.4 

Mutton (leg) 


0.0 

12.4 

1.2 

\mm 

li^ 

.Rilil 


Oysters 


5 9 

2.0 


iK^ 




Pork chop (good). . 

14.8 

0.0 

32 0 

.8 




3.1 

Pork sausage.. 



44.8 

2 1 

■ofI 



1.2 

Rabbit. ... 


1 0.0 

10.2 

1.1 





Salmon . . 



16.5 

1.0 





Scallops . 


34 

.1 

1.4 

.115 


K>nBi 

2.3 

Shrimp 


-2 

0 

2.G 


IcsSi 

wS9lm 

4.3 

Turkey 



6.7 

I 

IM 



1.8 

Veal chop (eood) 


■Xl 

15.0 

1.0 

.012 

■S!ii 


2.5 

Veal cutlet (good) 



12.0 

1.0 

.015 

■s^ 


2.5 

Milk . . 

3.5 


3.9 

-7 

.120 

1 .003 

1 

.2 


■Coartor. H. J. Reinx Ctnopanr 
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and in the blood stream. It is stored in the liver in the form of 
glycogen and distributed to the muscles by the blood stream. The 
exact changes that take place in energy metabolism by the con- 
version of glycogen to glucose to lactic acid have not been com- 
pletely determined. It is definitely kno\N'n that glycogen changes 
to lactic acid and that the process is reversible in the live animal 
but not in the dressed meat. Because of this, the lactic acid con- 
tent of a carcass increases during aging or ripening (letting 
meat hang for rivo to six weeks to become more tender). 

Water and Minerals 

Fat is low in moisture, therefore, the higher the finish, the 
lower the total water content of a carcass or cut. Mature fat 
beef may contain as little as 45% moisture, while veal may run 
as high as 72%. An important point to remember is that the 
leaner the meat demanded by the consumer, the more water he 
buys at meat prices. 

Muscle itself is a poor source of calcium since the calcium 
content of the body is centered in the bone. However, muscle 
meats, and more particularly glandular meats, are exceptionally 
rich in iron and phosphorus. Iron is an essential ingredient in 
the formation of red corpuscles, a lack of which causes anemia, 
while phosphorus is an essential constituent of body cell tissue 
and is necessary for the assimilation of calcium from other 
sources. Liver is an excellent source of easily assimilated iron 
and is prescribed in the diets of anemia sufferers. Muscle con- 
tains less than half as much iron as liver. 

It has been found that the animal body also requires copper, 
fluorine, manganese, zinc, cobalt, magnesium, and iodine for 
normal functioning. Only a trace of manganese has been found in 
muscle, "with liver showing considerably more. A trace of mag- 
nesium is found in muscle and liver. Muscle contains a small 
amount of aluminum; liver a slightly higher content. 

The presence of zinc in the pancreas led to further research 
which showed that it is a necessary mineral in the diet. Liver 
was found to be about four times as rich in this element as 
muscle. Copper, which is thought to increase iron utilization, is 
found in small quantities in muscle and in slightly larger quanti- 
ties in liver. Sodium and potassium chloride salts abound in meat. 
Color Pigment 

Myoglobin is the color pigment in muscle; hemoglobin is 
the pigment in blood. Verj’ little hemoglobin occurs in the muscle 
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This latter condition occurs mainly on the first quarter inch of 
cut surface. Beef that has been aged for four to eight weeks 
will show a very dark, even a moldy or slimy cut surface, but a 
thin slice will remove this discoloration and the newly cut sui- 
face will be bright and fresh. . , .i, 

Beef placed in an edible oil previously saturated with CO 2 
retains its fresh appearance for 3 to 4 weeks. 



The iridescent sheen sometimes seen on meat is caused by 
the breaking up of white light by the highly fibrous character of 

the meat surface and the film of fat on these fibers. 

The blood remaining in animal carcasses -ranes— 6 % to 20 % 
in muscle; 2 % to 81 / 2 % in ^ 0 "®" 


THE CONSUMER AND THE RETAILER 

The consumer thinks of meat as that edible portion of a cut or 
joint which can be carved with ease and masticated with gastio- 
nomic satisfaction. Bone and fat are frowne upon as eii^ 
something the retailer is constantly tryii^to pawn off <>" L™ 
for the purpose of making extra profit. The processor and the 
retailer think of meat in its broader sense as including all the 
structures of the carcass, such as lean, bone, fat, tissues, liga- 
ments, blood vessels, arteries, and nei-ves. ‘J f" 

ference in definition causes much misunderstanding behveen the 
retailer and the consumer. The consumer must realize that closer 
trimming and less bone decreases salable poundage. The retailer 
buys on the basis of grade and weight, and the more t"mm>ng 
the meat receives, the higher will be the cost of the finished cut. 
The consumer must also learn that the price of meat to the 
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of carcasses that "were well bled, therefore the amount of myoglo- 
bin present will determine the color of the meat. Older animals 
have a higher myoglobin content, which causes their meat to be 
darker. There are instances of dark cutting or isolated dark 
muscles in young beef caused by a depletion of muscle sugar or 
glycogen. Light colored beef has a pH in the range of 5.3-5.9, 
whereas the pH of dark colored meat ranges from 6 to 6.6. It is 
the glycogen that is converted to lactic acid that lowers the pH 
of the muscle. 

Beef is always darker when first cut, but upon exposure to 
the air for thirty minutes the hemoglobin and myoglobin be- 
come oxidized, changing to oxyhemoglobin and oxsonyoglobin, 
which are a brighter shade of red. After a period of time, depend- 
ing ujjon favorable or unfavorable temperature and moisture 
conditions, the meat will again turn dark. In other words, dark 
beef (1) may occur in certain animals or muscles regardless of 
age; (2) is a characteristic of the flesh of older animals; and 
(8) is also the color of meat after it has been cut for some time. 



Fig. 13.2— Quality m pork. 'I^e ^rbling evident in the above pork cuts 
IS becoming a rarity due to the lean pork demanded by the consumer. 
The above cut illustrates tte chop that can be cut from the shoulder 
to the ham. Beginning at the shoulder (4) blade shoulder steak, (5) 
loin blade chop, (2) rib chop, (1) loin chop, (3) hip loin chop 
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tissue aftei slaughter drops to this point as a lesu t of lactic acid 
foi-mation, iigor begins and is essentially complete in normal 
tissues by the time the pH reaches 6 3 There is a slight rise m 
temperature in the flist stages of rigor ““^is ascribed to the 
glycogen lactic acid leaction which changes the pH of the muscle 
The amount of connective tissue (collagen and elastin) is 
greatest m those aieas wheie there are the p-eatest number of 
small muscles, such as the neck, heel of round, and shank Since 
the eye muscle of the iib, the strip muscle of the loin, and the 
inside muscle of the round (top lound) receive a ^ 

exercise and are m themselves large muscles containing but httle 
tissue, they are the recognized tendei cute of beef The ™ost 
tender muscle m the entire caicass is the tenderloin (^nder o 
fillet) which IS located m the loin directly under the «gion 

the lumbar vertebiae This muscle i eceives pi actically no exemse 

and IS tender m animals of all ages regaidless of finish but less 

desirable from the older animals 

Beef and lamb should be aged from two to sm weeks on y 
the better grades can be aged economically for . 

The reason foi this lies in the fact that cai ^ 

covering to protect the meat from bacteria ac 
from the air The mold that develops 

readily trimmed off without any loss other Z 

occur m the regular trimming In the Commercial and Utahty 

grades, this fat coveiing is lacking, an^d t'‘^u"‘]/tesue” 
excellent medium for development m t e m ‘ greater 

with the result that the trimming loss is considerably greater 

because it is ® ^®f ““h fou. shelves and the 

coolin^ronCpioLng gravity cold a- Wr^ 

40= F I and a 90° humidity, has given successful results Quar 

ters or\vholesale cuts are placed on the 3% as 

one week It is claimed that sh.mkage is held below 3/o as 
compared to 127o-lo‘I> ordinary three week agi g 

OTHER TENDERIZING METHODS 

Acetic Acid 

The acetic acid m vmegai and lemon X 

simc capac.lj as the saicoWctic acid formed in the muscle 

— 'tf 4- Institute Foundation Unuersitj. of 

‘D M Dot>, American Meat Institut 

Chicago 
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retailer and the trimming waste increase progressively with the 
higher grades. 

The chart giving the physical composition of the beef carcass 
illustrates the difference in the lean, fat, and bone content of four 
grades of beef carcasses. The major portion of the fat is external 
and internal fat covering — the fat the customer wishes to have 
trimmed off. Since only about of a choice carcass is lean, 
it can readily be seen why boneless cuts must be rather high 
in price. 

The retailer in turn should employ fair practices and sell 
only the grade he advertises, prepared in the manner demanded 
by the customer, “He should recognize that a customer is the 
most important person to enter his business career, in person, by 
mail, or by phone; that a customer is not an outsider to his 
business — ^he is a part of it. Customers are not dependent on 
him — ^he is dependent on them. A customer is not a cold statistic 
—he is a human being with feeling and emotions like his own, 
with biases and prejudices. A customer is not an interruption of 
his work — ^he is the purpose of it. The retailer is not doing a 
favor by serving him — rather the customer is doing the retailer 
a favor by giving him the opportunity to do so. A customer is not 
someone with whom to argue or match wits— nobody ever won 
an argument with a customer. And finally, a customer is a per- 
son with wants that should be filled with profit to both. 
Pennsylvania Meat Dealer. 

AGING MEAT 

Fresh meat is usually rather tough. The resistance of warm, 
freshly killed meat to the shear test (using the Wamer-Bratzler 
shear machine) is less than the same muscle tissue after 24 
hours of chill. After the 24-35 hour chill, the meat becomes pro- 
gressively more tender. 

The action of proteolytic enzymes on the connective tissue 
in meat, reducing them to a gelatinous consistency, is the ten- 
derizing action that transpires during the ripening process 
(holding or aging for 2-4 weeks). 

“Rigor mortis results indirectly from the increased acidity 
due to lactic acid formation. The essential step in the phenome- 
non is the removal of phosphate from adenosine triphosphate 
(an enzymatically-catalyzed reaction). The enzyme responsible is 
inactive at acidities less than pH 6.5 but when the pH of the 
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enzyme (papain) into the animal’s jugular vein minutes before 
slaughter. The size of the injection is dependent upon the weight 
and grade of the animal. The tenderizing enzyme is carried to 
all parts of the body through the blood stream and the claim is 
made that its tenderizing effect is equal to about two weeks of 
aging. The process was developed in the Swift and Co. labora- 
tories and meat so treated is sold as Proten meats. It is also 
applicable to veal. Iamb, mutton, and fowl. 

High Temperature Aging 

Enzymes are not very active at the lower temperatures but 
their activity increases as the temperature rises. This fact was 
established at the Mellon Institute in 1936. The problem has been 
to hold down bacterial spoilage at the higher ambient tempera- 
tures. The first method used to destroy the aerobic or surface 
bacteria was by the use of the Sterilamp (Tenderay Process). 
This process was adopted and was widely used for twenty or 
more years. It had, however, several weaknesses. The major 
weakness was its inability to penetrate the meat, leaving the 
internal areas, such as the deep seated hip joint, unprotected to 
the ravages of anaerobic bacteria. This made it necessary to 
thoroughly chill the carcass before aging it at the higher ambient 
temperatures. Another objection to the process was the effect of 
the rays upon the human eye, necessitating the wearing of 
goggles or eye glasses for those working under the lights. The 
Sterilamp is lethal to bacteria, but only to those coming into 
contact with its rays. 

The more recent methods used to hold down bacterial spoil- 
age stress internal rather than external spoilage, unless coupled 
with irradiation. The substances used are “antibiotics,” a class 
of chemicals which have exhibited food preservative qualities. 

The first patented process to gain national prominence was 
labeled “Acronize.” It entailed the needled injection of whole- 
sale cuts or carcasses with a solution of chlortetracycline. In the 
case of live animals, an intraperitoneal injection is given from 
one to four hours before slaughter, after which the warm car- 
casses are permitted to hang at room temperature for 48 hours. 
Dressed poultry is Acronized by dipping it into the solution made 
op for the purpose. Acronize is a patented trade name for the 
process. 

A more recent method developed by the scientists of the 
American Meat Institute uses the antibiotic, oxytetracycline, 
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themselves. The juice of a lemon mixed with several table- 
spoonfuls of olive oil and a slight seasoning of salt is called a 
“marinade,” and acts as a tenderizer when applied to both sur- 
faces of a steak two or three days previous to the time it is to be 
broiled. Because of the effect of the acid on metal, the treated 
steak must be placed in an earthenware dish. The obj’ect of the 
olive oil is to seal the surfaces from the air and thus cause the 
meat to keep fresh and bright in color for a longer period of time. 

Venison and bear meat are much improved if placed in a 
diluted solution of vinegar (an equal amount of water and vine- 
gar) for several days before cooking. Acetic acid also acts as a 
preservative. 

Vegetable Enzymes 

Three enzymes of vegetable origin which dissolve or deg- 
radate collagen and elastin are (1) papain, secured from the 
tropical American tree "Carica papaya,” (2) bromelin, secured 
from the juice of the pineapple, and (3) ficin, secured from figs 
(Latin: Ficus-fig tree), Elastin, unlike collagen, is not degraded 
by aging or cooking but is dissolved by these enzymes. They have 
made very effective tenderizers and have had good consumer 
acceptance. The most readily available commercial preparations 
contain papain. 

Their use on steaks and small cuts is more effective than on 
large roasts due to the inability of the enzyme to penetrate the 
meat. This makes it necessary to fork the tenderizer into the 
meat. On roasts, it is necessary to make several punctures with 
a butcher’s steel or a sharp knife, and then use the steel or knife 
to shove some tenderizer into the puncture. This is in addition to 
a surface application. Apply to steak ^ hour previous to cooking 
and to roasts about 2 hours before roasting. 

A more recent tenderizer appearing in commercial form is 
known as a Controlled Meat Tenderizer and consists of hydrolized 
vegetable proteins, vegetable proteolytic enzymes (papain, brome- 
lin, and ficin), salt, monosodium glutamate, dextrose, propylene, 
glycol, and other spices, in a solution of purified water. The claim 
is made that one of the enzymes works on muscle fiber, another 
on elastin fiber, and another on connective tissue. It has been ap- 
proved for use in government inspected plants. 

A patented process of tenderizing meat, approved by the 
^leat Inspection Division of the XJ. S. D. A., consists of the in- 
jection of a clarified, concentrated, standardized proteolytic 
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became possible to make beef unevenly tender in a 52 F coole 
m 6 days, unrfoi-mly tender m a 55° cooler in 5 60 

coolei m 2 to 3 days, in a 65° cooler in 2 ^ 

cooler in 4 to 5 hours The best hum“^^^^^ 

was held m a temperature of 60° F with an 85° f h\m d.ty 
for 3 days The shrinkage loss did not average over one-h^f of 
one per cent in a six-day period, and the trimming loss due to 

mold and slime was reduced to a minimum .Ration 

The investigators claimed that this me hod ““‘mn 
raised beef several grades in eating qua y , £ 

raises the question of whether the tenderness of a 

carcass without increasing any other palatable qualities change 
the grade 

The Secret of Ultra Violet Light 
V isible light IS made up of different 
duce the various colors of the rainbow, , j jjj.g about 

by a group of wavelengths The waves pr violet are only 

8000 angstroms in length, while those Producmg v.oM are only 
half as long, 4000 angstroms An angstrom is a y 
of measure, so small that 250 mihion “ff t''®® ^ ^ 
inch Wavelengths of radiation vnvp*? oi infrared and 

visible red radiations are invisible hea r • oncstioms are 
those shorter than 400 angstioms to a ^ ^^^ves pio- 

mvisible ultraviolet Different groups of 

vide different effects, but do B>re “"y 3350 

heat The wavelengths nearest the visible reg . „y,oto- 

angstroms, are used in producing p '’ ”^^^2900 angstroms, are 

chemical effects The adjacent group. 3300^to^2900 a g^^ 

anti-rachitic, pi oduce tanning of the 

waves of sunlight not filteied out by le an vn, plcnvths 

The third legion of ultraviolet XT 

from about 2900 to 2000 angstroms, .-ind arc f !, 

The most effective R^^^’Xhmh^T.afbc obtained practicillv 

Stroms, but the neaiest v.iluc vv men c. through 

IS 2537 angstroms from "ischargo of clcctncitv^ 

mercui-j vapor at ^ gjrf of the ulti-aviolct r.idiation 

mospheric pressure Moic than Jo r The shortest 

from STERILAMPS is in th.<i Bcrmic.dal rcmoi The 
wavelengths of ultraviolet vvhich h"'® ’ jo ,,,, 

region of 2000 to 1850 The Tcrmicid.sl radiation is 

ox\Kon in the air to form o7onc Th 
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which is also needle injected into the live animal. However, the 
wann carcasses are held in an ambient temperature of 110 for 
24 hours. The claim is made that the tenderness of the meat so 
treated is equivalent to meat which has been aped for approxi- 
mately two weeks. 

The tetracycline antibiotics mentioned above are effective 
against internal spoilage of carcasses, particularly at the joints, 
preventing or reducing bone sour until the carcasses are thor- 
oughlj’’ chilled. Antibiotic ice (a tetracycline is added to the water 
before it is made into ice) has proven ver>' effective in preserving 
fish in the fresh state on fishing boats for a period of ten to four- 
teen days and its use has U. S. D. A. approval. 

The “Tenderay” Process 

On March 21, 1939, the Mellon Institute of Pittsburgh, Penn- 
sylvania, presented the results of three years of research on the 
tenderizing of beef. The work was done by Drs. M. D. Coulter 
and G. D. Beal under a fellowship sponsored by the Kroger Food 
Foundation and the Westinghouse Electric Company. 

Scientists knew that microorganisms could not live long in 
ultra-violet light, but it was Dr. Harvey C. Rentschler, director 
of Westinghouse research laboratory, and his associates, who 
devised the necessarj’ meter to determine just what ultra-violet 
wave lengths are the most deadly. The most important element 
in this meter is a photoelectric cell which responds only to radia- 
tions of the right wave length. 

Scientists also knew that meat fibers are bound together 
transparent compounds, known to chemistry as collagen, but 
more commonly called connective tissue. They discovered that 
in hung (ripened) beef these compounds were transformed into 
gelatin which has no mechanical strength. Drs. Coulter and Beal 
reported that the transformation from collagen to gelatin was 
caused by living catalysts known as enzymes. At low tempera- 
tures the enzymes are not very active, but their activity increases 
with the higher temperatures. Since the higher temperatures are 
also conducive to the development of bacteria and mold, the use 
of the sterilamp made it possible to hold the meat at high tem- 
peratures without bacterial decomposition. 

It was also known that high humidity lowers shrinkage and 
keeps meat from getting dark in color. By utilizing these known 
factors, they arrived at a working basis that yielded the fol- 
lowing results: With the lamp and an 85® to 90® humidity, it 
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moisture weight loss from evaporation and 

color on the meat surfaces because of this. But it also giv 

moist surface which encourages bactenal “®The 

where the use of the ultraviolet light fite “^o 

rays destroy the germs and mold in the air and “ 

the meat, making it safe to use high humidities and h'ghur " 

temperatures. Higher cooler temperatures lower the runn e 

time of the refrigerator compressor, resu i ® meat 

power. The high humidity saves considerable poun g 

that would otherwise be lost by evapora ion. 

SELECTING MEAT FOR QUALITY 

The word quality infers superiority. To detenmne ttede^eeo 

superiority requires a knowledge of ver^ 

piece of meat that give it quality. ® characters 

little if any opportunity to see any o ?• the meat was 
that indicate the age of the animal * f ” the fob 

obtained, he or she must make a choice by looking for the 

lowing conditions. 

Color of Lean, Fat, and Bone 

Color of the lean is important for 
tion. For example, beef ranges in color ^‘'trirry- 

to dark red; veal is a pinkish brown; is gray-pmk to giay 
red; lamb is light pink; and mutton is 

Color of the lean is the meat tuims a 

animal because as an animal grow 

darker shade. For example-young beef is h^ht 

old animals is dark red ; lamb IS brig 

young pork is gray-pmk, older nog ^ y 

brown, and calf (older veal) ^ t it may indicate how 
Color of the lean is 'U'Pur^" “at ^it^^ V ^ 
long a cut of meat has been held^ P 

LU'toTost moiftuilTXto^^^ 

7 c'oirof Slean is 

rfhS’ptm: ^K”^7:fofXth™me^ 

similar age and finish cat as well regardless of whether 
is a bright cherry red or a dark shade o r 
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absorbed by the ozone, which is thus reconverted to oxygen and 
in this way the ozone is limited to very low concentrations. 

Germicidal ultraviolet wavelengths in the region of 2600 ang- 
strom units have the unique quality of being fatal to microscopic 
organisms coming within their range. Experiments have shown 
that weah radiation continued over a relatively long period of 
time, several hours, are more effective than more intense radia- 
tion for a few seconds. It is thought that during the life cycle of 
an organism there are periods when it is more easily killed than 
at other times. For example, the organism may be weaker just 
after or just before subdivision than during its middle life. This 
fact has practical importance since it means that the total quan- 
tity of ultraviolet radiation is less with relatively low intensity, 
such as would be obtained from wall or ceiling fixtures of the in- 
direct type. 

Invisible germicidal radiation can be generated in simple and 
inexpensive lamps consisting essentially of slender tubes of 
special glass exhausted of air and refilled with inert gases and a 
small amount of mercury. An electrical discharge between elec- 
trodes at opposite ends of the tube vaporizes the mercury and 
causes it to glow with a pale blue light and to radiate the greater 
part of the energy in the germicidal ultraviolet region which is 
most effective in killing microorganisms. The glow discharge 
may be started by heating the electrodes and applying moderate 
voltage or by applying high voltage to the unheated electrodes. 
The ultraviolet output is equal for equal power input to each type 
of lamp. The tivo types may be designated as hot cathode and 
cold cathode. The ultraviolet lamps used in irradiating homes, 
offices, or schoolrooms are of the hot cathode type. 

Ultraviolet Light for Bleat Coolers 

The preservation of fresh meats is accomplished by the use 
of refrigeration temperatures of 33° to 40° F. These temperatures 
inhibit the development of bacteria and molds in proportion to the 
moisture present and the storage temperature. By using low tem- 
peratures and a low humidity, the surface of the meat becomes 
dry and spoilage is retarded considerably. This is what happened 
before the industry changed over from low temperature cooling 
coils which accumulated frost and maintained a low humidity, to 
the modem high temperature coils which defrost automatically 
and maintain a higher humidity in the cooler. 

This higher humidity does several things. It cuts down 
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color (becoming whiter), and increases in haidness The buttons 
are hard and bony at 4 yeais of age The visible portmn of the 
pelvic bone located in the rump will show a smooth surface with 
a white cartilagenous lining where the sepaiation was made vn 
a knife In older ammals (4 yeais and up), the pelvic bone otI 
lack this cartilage sepaiation and will show a hard ^ 

was sawed The bones in the sacium (the back bone area of t 
loin end) will become very hard and fuse into one bone in a - 
vanced age The sign posts for age now read Young (led poious 
bone, button on the feather bones, smooth, glossy 
Old (white, dense, flinty bone, no buttons, sawed pelvis, ossified 

sacrum) 

rirmness 

A soft soggy, wateiy meat is not a quality meat It may 
have a fine texture and be rathei tendei if it 
beef, but this does not elevate it fiom the category of ^ ^ravy 
cut A soft, gi-easy, oi oily fat is a low quality fat It should be 

dry, hard, and flaky 
Texture 

The gram or texture of meat is seldom given “"y 
by the consumer It will vary moie with the age 
than It will between animals of the same species 
gives meat a smooth, velvety appeaiance whereas a ^ 

ture appears globular, the difference being Pollairen are 

cell walls in the latter Since cell walls, ma c P ibnonnal 

the least tender part of a cell, it follows that -W 
amount would affect the textural structuie an <PP • < 
the meat and make it less tender 

Marbling 

Maibling is considered to be the because 

gning quality to -"oat Its discussion was kf^^ 

Mariibiig IS ■'the^ntoi mingling of fat 

(fine marbling), (2) .is flashes of f f "^^.c marbling, and 

semble streaks ofbghtning. lefcned ‘ ^ moUleil and 

(3) as nocks of fat gising rnen » ... mosl. 

'' ebbed appearance An\ one of Inc c i pc 
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Color of the fat is not a true index of qualitj', but a white or 
cream white fat is characteristic of young, grain-fattened cattle. 
A yellow fat is prevalent in animals with more inaturit3% since 
they have, in their more extended life span, been able to store up 
more carotene from the large amounts of roughage and cotton- 
seed meal thej' ma}’ have consumed in that time. Several of our 
prominent breeds of dairy cattle that are noted for the high fat 
content and rich color of their milk have a very yellow fat, and 
transmit this characteristic to their offspring in a proportionate 
degree when crossed with other breeds that have a light colored 
fat. This does not mean that the carcass from a young animal 
that carries a yellow fat is lacking in quality of fat if that fat is 
firm and drj*. In fact a 5'ellow fat will furnish more vitamin A to 
the consumer’s diet, it will have just as rich a flavor, and he as 
acceptable as a white fat. 

But — one must remember that if the j-ellow fat is there 
because of the age of the animal, the meat will be tough and 
stringy ; if the fat is there because it is inherited from these dair>' 
breeds, then the cut of meat will probably lack muscling and 
marbling because these cattle were developed for their milk 
producing ability and Jack the muscling and meat producing 
qualities of our beef breeds or their crosses. This is not presented 
as an argument against the eating quality of young dairy an- 
imals, for that would be wasting vrords on a dairyman. 

Color of the bone is important to the purchaser of carcass 
meat and the meat grader l^cause the color and texture of the 
bone indicate the age of the animal. The spinal column or back- 
bone and the aitch or pelvic bone offer the most visible sign posts 
for determining age. Since the consumer wants as little bone as 
possible, it follows that these sign Y«>sts of age have been taken 
down as far as he is concerned. The backbone consists of inter- 
locking vertebrae which vary in shape according to their location. 
Those in the region of the fore quarter or thoracic region have 
rather long, thin, flat processes that extend upward and are 
known as the superior spinus processes, more commonly referred 
to as feather or fin bones. In young animals these feather bones 
have not hardened into bone at the tip but are still cartilagenous 
or white and are called buttoms. The color of the ossified portion 
of the bone in a young animal is red and the physical appearance 
is porous. 

As the animal increases in age, the buttons ossify or harden 
into l>one and the bone itself become.s more dense, loses its re<l 



MEAT AS A FOOD 


269 


Knowing these things does not guarantee the eating, be- 
cause there is the cook who can even ruin the gravy. 

LEARN THE GRADES OF MEAT 

The U. S. Department of Agriculture has, as one of its many 
obligations, the duty of carrying out the provisions of two sepa- 
rate acts of congress that affect our meat supply. 

The first of these is the Meat Inspection Act of 1906 which 
provides inspection, by graduate veterinarians, of all animals 
before and after slaughter. It guarantees the consumer that all 
meat bearing the circular inspection stamp is free from disease ; 
that it was processed under sanitary conditions ; that no harmful 
ingredients have been used in the meat products; and that all 
labels and names are truthful statements of facts. 

In 1925, Congress passed an act that set up a meat grading 
service, an agency that certifies class, quality (grade), and the 
condition of meat and meat products examined to conform with 
uniform standards. Federal grade standards were set up and 
grade names given to identify meats that conformed to the stand- 
ards. The grade mark is a purple ribbonlike stamp that appears 
on practically all retail cuts. It is enclosed in a shield and bears 
the legend U. S. D. A. and the particular grade. It should not 
be confused with the round Federal inspection stamp. 

A consumer must learn, either by study or from experi- 
ence, what government grade names mean and represent, and 
the same is true of packer brands that represent these grades. 
Quality in meat is quite variable and difficult for the average 
person to recognize in the retail cut. Because of this fact, the 
consumer has come to depend on items bearing brand names. 
If the particular brand meets his or her approval, a new 
customer has been added — until some better graded product 
is tried and accepted. The manufacturer of a food product may 
be unknown to the public, but the brand name of his product, 
if good, is on every tongue. There are so many brand names, 
however, that it would appear that the tcrminologj’ used by 
the U.S. grading service would he a pleasant relief. 

Federal Meat Grades (as set forth in U.S.D.A. Leaflet No. 310) 
Tile Federal grade stamp on meat provides consumers 
with a reliable guide to quality. Each grade name is associated 
with a .specific degree of quality, thus enabling consumers to 
utilize meat most efficiently by preparing it in the manner for 
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and cooking tests have shown no preference in their effect on 
the flavor and juiciness of meat. 

Marhling is found most abundant in the flesh of highly 
finished animals that are approaching or have reached maturity. 
Its development is slower than is the laying on of internal and 
external fat. For that reason it is common to find highly finished 
carcasses of young animals with very little if any marbling. 
Expect to find a high degree of marbling in highly finished 2 and 
3 year old cattle; 10 to 12 month old Iambs and particularly 12 
to 18 month old yearlings ; 8 to 10 month old barrows and gilts ; 
and never look for it in veal because it just isn’t there. 

Marbling is therefore something that one must consider 
along with the age of the animal. Some of the most highly 
marbled meat appearing in a market could be from an aged fat 
cow of one of the beef breeds or its cross. The way to determine 
age has already been discussed and to allay the fear that might 
arise in the mind of the consumer, let it be said that reputable 
meat retailers do not sell this type of meat as retail cuts because 
the meat is tough and a customer’s account might be lost. 

Why Marblmg Is So Important 

Practically everyone enjoys a rich, delicious meat gravy. 
At the same time, the desire is also for a highly flavored, juicy, 
tender piece of meat. To get the gravy one must sacrifice the 
flavor of the meat. As an example let us compare the pan frying 
of a prime grade steak (well marbled) as against a low grade 
steak (no marbling) . In the frying process (the same thing hap- 
pens in broiling or in roasting), the marbling in the prime steak 
melts and encapsulates the cells, thereby holding in the water- 
soluble proteins (gravy making ingredients) which are rich in 
aroma and flavor. The fat itself is high in aroma and flavor, and 
in addition is a good conductor of heat. It also adds juiciness to 
the meat because it takes the place of the water that is driven 
off by the heat. The result is a tender, juicy, highly flavored 
steak with fat drippings that contain very little of the water- 
soluble proteins for gravy making. The unmarbled steak has no 
protection. The water-soluble proteins escape into the skillet, the 
moisture evaporates, the steak begins to curl, shrivel, and become 
dry, hard, and tasteless. The best part of this kind of steak is 
the gravy ; thus the term often applied to cuts of low grade meats 
is "gravy cuts.” 
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.USDAl 

STNDRD 


USDAl 

CQMRCL 


USDA 

UTILITY 


OTHER 

grades 


high proportion of lean to fat make them the 
preference of many people. 

Standard grade beef has a very thin covering 
of fat and appeals to consumers whose primary 
concern is a high proportion of lean. When 
properly prepared, such beef is usually rel- 
atively tender. It is mild in flavor and lacks the 
juiciness usually found in beef with more 
marbling. 

Beef that is graded Commercial is produced 
from older cattle and usually lacks the tender- 
ness of the higher gi'ades. Cuts from this 
grade, if carefully prepared, can be made into 
satisfactory and economical meat dishes. Most 
cuts require long slow cooking \vith moist heat 
to make them tender and to develop the rich, 
fuil, beef flavor characteristic of mature beef. 

Beef of this grade is produced mostly from 
cattle somewhat advanced in age and is usually 
lacking in natural tenderness and juiciness. The 
cuts of this grade, as they appear in the retail 
markets, carry very little f.at but provide a 
palatable, economical source of lean meat for 
pot roasting, stewing, boiling, or ground-meat 
dishes. For satisfactory i-esults, long, slow 
cooking by moist heat is essential. 

There are also two other grades of beef — Cut- 
ter and Canner. These are ordinarily used in 
processed meat products and are rarely, if 
ever, sold os cuts in retail stores. 


Other Meats Graded 

Veal, calf, lamb, and mutton are also federally graded. In 
‘‘ddlh’oti to the j^rade name that identifies the quality of the 
t>)e kind of moat is also imlicate<l as veal, calf, vearlinR’ 
nmtlon, and mutton. This identification ajiiioars with the pmde 
‘^tamp on retail cuts as illusli*atc<I below. 
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which it is best suited. There are eight official grades for carets 
beef. Six of these — ^Prime, Choice, Good, Standard, Commercial, 
and Utility — may he found in retail stores. Most retailers sell 
only the grade or grades that are requested or deemed to meet 
the needs of their customers. The grade name appearing on 
the grade stamp can be used to ser\*e the consumer in rivo im- 
portant n-ays — (1) as a guide to quality and (2) as a guide to 
preparation. 

Beef of each grade will provide a satisfactory' dish if ap- 
propriately cooked. The degree of quality' which is associated 
with each of the grades is briefly discussed in the paragraphs 
that follow. 


USDA 

PRIME 


As the name Implies, beef of this grade is 
highly acceptable and palatable. Prime grade 
beef is produced from young and well-fed beef- 
type cattle. The youth of the cattle and the 
careful intensive feeding which they have had, 
combine to produce very high quality' cuts of 
beef. Such cuts have liberal quantities of fat 
interspersed within the lean (marbling). These 
characteristics contribute greatly' to the juici- 
ness, tenderness, and flavor of the meat. Rib 
roasts and loin steaks of this grade are con- 
sistently tender, and cuts from the round and 
chuck should also be highly satisfactory. 


jUSDAl 

choice; 


This grade is preferred by most consumers be- 
cause it is of high quality but usually has less 
fat than beef of the Prime grade, ilore of this 
grade of beef is stamped than of any' other 
grade. Choice beef is usually' available the year- 
round in substantial quantity'. Boasts and 
steaks from the loin and rib are tender and 
juicy, and other cuts, such as those from the 
round or chuck which are more suitable for 
braising and pot roasting, should be tender 
with a well-developed flavor. 


lUSOAl 

GOOD 


This grade pleases thrifty consumers who seek 
beef with little fat but with an acceptable 
degree of quality. Although cuts of this grade 
lack the juiciness associated with a higher de- 
gree of fatness, their relative tenderness and 
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Remembering that Federal meat grading is done on a vol- 
untary basis, the above table is not based on total kill but merely 
on the number they were requested to grade. 

VITAMINS 

It was not until the latter part of the 19th century that scientists 
discovered that dietary factors other than the proteins, carbo- 
hydrates, and fats were vital for health maintenance. In 1912, 
Casimir Funk, a Polish bio-chemist, coined the word “vitamine” 
to cover this group of dietary essentials because he wished to 
designate a particular one which he believed at the time to be 
an amine. Since that time, new factors have been discovered, 
many of which have been isolated, identified, and chemically 
synthesized. 

Vitamin A (Anti-xerophthalmia) 

Vitamin A is an alcohol of high molecular weight which is 
soluble in oils and fats but nearly Insoluble in water. It is stable 
to heat, acids, and alkalis but is destroyed by light and by oxi- 
dation. It occurs in animal tissues chiefly in the form of fatty 
acid esters. Alpha, beta, and gamma carotene (C4oHsc) and 
cryptoxanthin, the yellow coloring matter in many vegetables 
and fruits, are called precursors or “provitamin A,” and the 
animal body is able to convert them into vitamin A. The beta 
carotene should yield two molecules of vitamin A, whereas the 
alpha and gamma should yield but one. 

This vitamin received early recognition but was never given 
a chemical name. It is considered an essential factor in keeping 
the epithelial tissues and the mucous membranes of the res- 
piratory and genito-urinary tracts and the cornea and conjunc- 
tiva of the eye in healthy condition. It promotes growth, aids in 
the resistance to infection, tones the nervous system, and is 
essential for successful reproduction. Sheep and calf liver are 
particularly rich in vitamin A, followed by beef, lamb, hog, and 
pig liver, kidney, and chicken liver in the order named. Cod 
liver oil, butter, cheese, eggs, and fish roe are also e.xccllent 
source.s, followed by beef fat, cream, ice cream, and whole milk. 
Apricohs, broccoli, carrots, kale, spinach, pumpkins, yellow 
squash, sweet potatoes, and turnip greens, along with certain 
fruits, arc e.\ccllent sources of cjirotenoid pigments which can be 
transformed into vitamin A in the animal body. 
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INSTITUTIONAL SERVICE 

Since 1923 the Fedecnl Meat Grading Service 

izations. such as government agencies, private ’ 

cttr purveyors of meals, in their meat 

This service involves (1) assisting the purch^ intemre- 

ment of specifications to assure accurate and 

tation, and (2) examining the product to assure its c P 

■rfth the specifications. Upon acceptance, P’"“ “ 

is stamped, as iUustrated below, and Purchasers furashe^ 

-mth an official certificate containing pertinent information a 
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rather sensitive to light. A deficiency of this factor causes 
stunted growth, premature aging, unwholesomeness of the skin, 
and a general lowering of the tone of the body. Riboflavin is now 
known to take part in a number of enzyme systems in the animal 
body, all of which play important roles in tissue oxidation. It has 
been found to be a valuable agent in addition to nicotinic acid 
and thiamine in the treatment of certain cases of pellagra. 

Veal and beef liver, followed by beef kidney, lamb liver, pork 
liver, and pork kidney, are rich sources of vitamin Bj. Beef heart, 
milk, oysters, eggs, sardines, yeast, whey (dried) , crabs, legumes, 
prunes, and strawberries are also excellent sources. Ham, bacon, 
chicken, fish, lamb, beef, cereals, and certain fruits and vege- 
tables are good sources. Very little loss of the vitamin occurs in 
cooking. It is estimated that the meat in the ordinary diet fur- 
nishes about 20% of the necessary daily vitamin B- requirment. 
Farmers are reported to obtain 50% of their vitamin Bo require- 
ment from milk and about 17% from meat, poultry, and fish. 
Reports show that where 25% of the budget goes for meats, 
those pi'oducts furnish about 30% of the vitamin Bo requirement. 


Nicotinic Acid (Niacin) 

This is a simple compound, occurring as a white powder or 
in needle crystal form, soluble in water and alcohol. Its biological 
importance was discovered in 1937, and it is made synthetically. 
It is also called the anti-black tongue factor since it is a cure 
for black tongue in dogs. In the form of nicotinamide, niacin 
also plays an important part in oxidative enzyme systems in 
body tissues. A deficiency of nicotinic acid over an extended 
period will cause pellagra, dermatitis, glossitis, and insanity in 
humans. 

Nicotinic acid is heat stable and is found abundantly in 
pork, beef, veal, and lamb liver. Pork and beef kidney rank next, 
followed by pork and beef heart, pork meat, veal, chicken, beef, 
and lamb. Salmon, wheat germ, whey (dried), and yeast are 
also excellent sources. Other sources considered good are butter- 
milk, eggs, haddock, milk, kale, peas, potatoes, tomatoes, and 
turnip greens. 

One-fourth pound of liver or one-half pound of veal, pork, 
or beef per day is reported to furnish the daily hum.an nicotinic 
acid requirement. 
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It is estimated that one-fourth pound of calf liver or one-half 
pound of beef liver will supply the daily requirement for this 
vitamin. 

Vitamin Bi— Thiamine (Antineuritie) 

Vitamin Bi is a thiazoi-pyrimidine compound called thiamine 
and is soluble in "water but insoluble in oils and fats. It exists in 
pyrophosphate ester form in animal tissue and is an important 
coenzyme known as cocarbxylase which plays an important role 
in carbohydrate metabolism. Vitamin Bj or thiamine was isolated 
in 1926, was chemically synthesized in 1936, and is sold as the 
salt, thiamine hydrochloride. 

A deficiency of this vitamin is the cause of a nervous disease, 
known as beri-beri. Symptoms include loss in w'eight, loss of 
appetite, slowing of the heart beat, impaired intestinal function- 
ing, impaired reproductivity functioning, and failure of lactation. 
Thiamine promotes growth, stimulates appetite, aids digestion 
and assimilation, and is essential for normal functioning of nerve 
tissue. 

Pork is an excellent source of thiamine. Dr. C. A. Elvehjem 
reports that one pork chop contains 325 international units or 
the equal of the entire daily requirement for humans. He also 
reports that from 12% to 50% of this vitamin may be lost 
during the cooking process, and explains that some of the thia- 
mine is extracted from the meat by the water in which the meat 
is cooked. In this case, the meat juice or broth contains the dis- 
solved thiamine and should not be discarded. Fried meat show's a 
smaller loss of the vitamin. Yeast, bran, cereal grains, and 
legume seeds are rich vegetable sources. Liver, meat, bacon, fish, 
eggs, milk, and oysters are also considered good sources of thia- 
mine, as are fruits and vegetables. 

A half-pound serving of round steak or tw'o hamburg pat- 
ties will furnish from 160 to 200 I. U.’s of vitamin Bj. Investi- 
gators report that the thiamine content of pork from garbage-fed 
hogs is considerably lower than pork from grain-fed hogs. 

Vitamin B 3 (G) Riboflavin 

A yellowish-green, fluorescent, water soluble pigment, a 
compound of flavin and the pentose sugar ribose, riboflavin 
is another of the growth promoting factors of the B complex. It 
was isolated in 1933 and chemically synthesized in 1935. Ribo- 
flavin is stable to heat, mineral acids, and oxidizing agents, but is 
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Muscle meats and fish are good sources, with eggs contributing 
to a lesser extent. Gastric juice in the stomach is an important 
factor since it releases vitamin B12 and improves its absoi-ption. 
Folic acid may affect the storage of the vitamin. Vitamin B12 
and folic acid, one or the other, are effective in the prevention and 
treatment of human macrocytic anemia (enlarged red blood 
cells), a condition found in pernicious anemia, sprue, and the 
anemia of pregnancy. 

Pantothenic Acid 

This B vitamin plays an important role in the metabolism of 
fats and other fat compounds such as cholesterol. It is available 
as a synthetic preparation in the form of dextrorotatory calcium 
pantothenate. Experiments with rats, dogs, and pigs indicate 
that requirements of this vitamin are from five to ten times those 
of thiamine or riboflavin. Clinical evidence indicates that humans 
on poor diets show increased retention of pantothenic acid. 

Kidney, liver, and beef heart were found to be potent sources, 
followed by beef spleen, beef pancreas, beef tongue, with beef, 
lamb, pork, and veal having one-tenth the potency of liver or 
kidney. Pantothenic acid is fairly heat stable. 

Vitamin C (Antiscorbutic) 

This factor is a product of hexose sugar and is also known 
as ascorbic acid. It is water soluble and has been isolated and 
chemically synthesized. A deficiency of vitamin C causes scurvy. 
Sprouting plants are rich in this vitamin, as are citrus fruits and 
vegetables. Meats are only a fair source of vitamin C. The great- 
est concentration in animal tissue exists in the adrenals, corpus 
luteum, and the thymus. Open kettle cooking and wilting destroy 
considerable vitamin C. 

Vitamin D (Antirachitic) 

Vitamin D is formed following irradiation of ergosterol 
forming calciferol or \itamin D.. Other forms of this sterol group 
are now well known, such ns vitamins Dj, D< and Dj. Vitamin D 
is formc<l in human and animal bodies when the skin is exposed 
to direct sunlight or ultraviolet light. It is insoluble in water, 
soluble in oils and fats, and heat stable. A sjuithetic form of 
vitamin D called Delstcrol is now available. 

The function of vitamin D is to regulate calcium and phos- 
phonis metabolLsm and it is, therefore, e.ssential to norm.al bone 
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Vitamin Be (Pjridoxine) 

Pyridoxine has been called the rat acrodynia factor, having 
been found to be essential for the maintenance of a healthy skin 
in rats and for the utilkation of unsaturated fatty acids. It was 
isolated in the crystalline state in 1938 and is available com- 
mercially. It is water soluble, stable to heat, acids, and alkali, but 
is destroyed by light and ultraviolet irradiation. Pyridoj^e 
(CsHixNOa) hM been used successfully with thiamine and nico- 
tinic acid in treating beri-beri. 

Pyridoxine deficiency symptoms in the human have been re- 
stricted primarily to infants and young children subsisting on 
certain prepared dietary formulas. It has been established that 
pyridoxine derivatives function in certain enzyme systems which 
have to do with the transfer of amino (NH 2 ) groups in metabo- 
lism of nitrogen compounds. liCan meat and kidney are reported 
to be slightly more potent sources of vitamin Ba than liver, with 
heart and brains furnishing lesser amounts. Egg yolk, wheat 
germ, and yeast are also excellent sources. Fish, milk, legumes, 
and wheat are good sources. It is estimated that meat furnishes 
a large share of the daily requirement of this vitamin. 

Folic Acid 

Names formerly used for folic acid were vitamin M, vitamin 
Be, and L. case! factor. It has been found to be essential for the 
development of red and white blood cells. Pure folic acid crystals 
are used medicinally for the treatment of pernicious anemia. It 
was sjTithesizcd in 1945, is only moderately heat stable, and is 
present in green leaves. Pteroyl glutamic acid is the name of the 
folic acid molecule in the form in which it occurs in liver. At one 
end of the formula is the double ring of the pterin group, a previ- 
ously known yellow compound. The central grouping in the for- 
mula is the para-amino-benzoic acid ring formerly thought to be 
protective against graying hair. The third component in the folic 
molecule is glutamic acid, a normal constituent of most proteins. 

Liver, kidney, beef, veal, yeast, green leafy vegetables, and 
wheat are good sources of folic acid. 

Vitamin Bj* (Anli-pemicious anemia factor) 

The animal protein factor (APF) has turned out to be vita- 
min Bi-, the only ritaimn which contains an inorganic base, 
namely, cobalt. “Variety meats” contribute the most vitamin Bu- 
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ComposiUon M 100 Grams Raw LWer (U. S. Dapt. of &gr.). 


Liver 

Calories ' 

1 

Protein ] 

Ca 

PhDS ^ 

1 

Iron 

1 Vitamins 

'' 

B) 

1 B" 

I Niactfi 

1 ^ 


136 1 

19 7 ! 

- 

1 

358 1 

6 6 

43.900 1 

26 

: 3 33 

' 13 7 

’ 31 


134 

19 7 1 

10 

362 

IS 0 

14.200 

40 


16 7 

23 


136 

21 0 1 

8 

364 

12 6 

SO 500 

40 

1 3 28 

16 9 

33 

Veal 

141 

19 0 

6 

343 ' 

10 6 

22,300 1 

21 

3 12 

16 1 

36 


FROZEN MEATS (QUALITY AND PORTION CONTROL) 

Quality control is a must in any packaged article because the 
judgment of the article by the buyer has to be made after the 
purchase is opened in the home. Sight unseen buying means that 
quality must be guaranteed. 

Portion control is very important in a frozen product such 
as meat, which is a budget item with most consumers. One of the 
objections to packaged frozen meats is the inability of many cus- 
tomers to get the exact size and weight of steak or roast or the 
exact number of chops they require. Once they realize that an 
extra chop or steak can be refrozen and used later, the dilemma 
should cease. 

Frozen portion-control meats have become one of the biggest 
potential money makers in the lines of institutional distributors. 
The reasons are: (1) prefabricated cuts require from 10% to 
15% less storage space; (2) they eliminate a bothersome labor 
problem in kitchens; (3) portion control meats lend themselves 
to exact cost control; (4) they also lend themselves to exact 
inventory control; (5) they simplify menu planning; (G) they 
eliminate (a) cooler shrinkage, (b) spoilage, and (c) bothersome 
trimmings; (7) they eliminate the need of costly equipment; 
and (8) they save on shipping charges. 

The cost of handling frozen meats is 7% to 10% below that 
of fresh meats. Weight reduction by fabricating meat at point of 
slaughter can save §120-5160 per car in freight costs between 
principal meat producing and meat consuming centers. 

PREPACKAGED MEATS 

The sale of pre-cut, wrapped, unfrozen fresh meats in the more 
than 25,000 chain stores rcprc.senl the bulk of retail meat sales 
in the United Statc.s. Cellophane, coated on one side with a 
moisture-proof coating with oxygen permeability, but with an 
unco:ited wettable side, is the most popular wrap since it permits 
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growth and tooth development It prevents rickets in infants 
and children and softening of the bones in adults. Rich sources 
of vitamin D are cod liver oil, fish, egg yolk, irradiated foods, and 
milk. Pork and beef liver are considered good sources, calf liver 
and other meat products containing only fair amounts. 

Vitamin E (Anlisterility) 

This vitamin is made synthetically and is available com- 
mercially as alpha-tocopherol. It is insoluble in water but is 
soluble in oils and fats and is heat stable. A deficiency of this 
factor is the cause of resorption of the young in the female dur- 
ing gestation and the loss of fertilizing power in the male. The 
tocopherols are good antioxidants and retard development of 
rancidity in fats. 

Cottonseed oil, com oil, peanut oil, wheat germ oil, and green 
lettuce are rich sources of this vitamin, nearly all green leafy 
vegetables, whole grains, meat, milk, and eggs being considered 
good sources. 

Vitamin K (Antihemorrhagic) 

Vitamin K was discovered in 1935 and is made syntheti- 
cally. Only tAvo forms designated as \itamins and have been 
isolated from natural sources. It is fat soluble and heat and light 
stable. It is essential for the production of prothrombin, a blood 
coagulant, and aids in the prevention of hemorrhage in newborn 
infants and in cases of obstructive jaundice. A form of vitamin K 
that can be injected into the blood stream in surgical operations 
has been developed. 

The K vitamins were first isolated from alfalfa leaf meal 
and from putrefying fish, the principal commercial sources. Hog 
liver is also a rich source. Cabbage, carrot greens, spinach, soy- 
bean oil, tomatoes, hempseed, cauliflower, rice bran, kale, and egg 
yolk are considered good sources. The principal commercial 
source is a synthetic product knoAAm as menadione. 

Choline 

This is the sixth crystalline member of the B complex and is 
e-ssential for normal fat metabolism, prevents slipped tendons in 
turkeys, and is one of the substances to which perosis responds. 
Liver, pancreas, and meat are considered rich sources of choline. 


XIV. 

CUTTING PORK AND 
RENDERING LARD 


Properly chilled pork is a prerequisite for successful pork cutting 
and processing. The procedure followed on many farms of cutting 
the carcass the same day the hog is slaughtered is not according 
to safe and sound pork processing practice. At least a 24-hour 
chill at temperatures ranging from S3° to 38° F. is necessary to 
properly remove the animal heat and give the carcass sufficient 
firmness to make possible a neat job of cutting. 

The method of cutting pork is practically the same in all 
sections of the United States. Slight differences occur where 
hog carcasses are split on either side of the backbone (farmer 
style) instead of through the center of the backbone (packer 
style). 


CLASSES AND GRADES OF PORK CARCASSES 


Barrows 

and 

Gilts 


U. S. No. 1 
|U. S.No.2 
U. S.No. 3 
Medium 


Cull 


Sows 


Sow (Packing) pork carcasses, 200 to 320 
pounds 


U. S. No. 1 
U. S. No. 2 
U. S. No. 3 


Jledium 

Cull 
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the meat to maintain its bloom for a day or two. The mea 
placed on a back board and the cellophane is placed over the n 
and then heat-sealed to the back of the board. 

One teaspoonful of ascorbic acid in two quarts of cold w; 
makes a dip that will preserve the bloom of freshly cut me 
at a low cost. Meat so treated must hear a label stating 1 
vitamin C or ascorbic acid has been added. Packaged meat n 
be tmder constant refrigeration and away from bright light 

The first fro 2 en meats sold through mail order channels 
instituted by Montgomery Ward in May of 1960. The meats v 
prepared, frozen, and packaged by Armour & Co., and ship 
in insulated packages, packed with dry ice. They are ship 
express prepaid to any part of the United States. 



CUTTING PORK AND RENDERING lARD 


283 


Unlike beef, veal, and lamb, pork does not leave the packing 
plant in carcass form but is fabricated in the plant. Only about 
15% to 20% of the cuts are sold fresh, the remaining 80% to 
85% being cured by various methods, rendered into lard, or 
manufactured into meat products. 

The weight of a carcass and the degree of fat it carries de- 
termines its adaptability to a particular use. The trade desires 
fairly lean bacons, averaging 8 to 10 pounds, and to produce these 
requires 160 to 200 pound carcasses with deep sides and a mod- 
erate finish. 

Pork cuts are priced on a weight basis. Carcasses from the 
general run of butcher type hogs will yield the following weight 
of trimmed cuts : 


Yield of Cuts in Pounds. 


Carcass Weight 

Ham 1 

Loin 

Picnic 

Bacon 

1-10 to IGO pounds 

12-14 1 

8-10 

5- 7 

8-10 

IGO to 180 " 

14-10 ; 

10-12 

7- 0 

10-12 

180 to 200 ” 

10-18 

12-14 

0-11 

12-14 

200 to 220 ” 

18-20 ; 

1-1-10 

: 11-13 

14-10 

220 to 200 ” ' 

20-25 1 

10-20 

j 13-10 

10-20 


THE CUTS OF PORK 

A hog carcass is divided into five main cuts: (1) head, (2) 
shoulder, (3) loin, (4) belly, and (5) ham. In the case of a 
packer's style carcass, the head may or may not be split but 
in either ca.se it is removed by leaving the jowl attached to each 
side of the carcass. 

.Towl 

When removing either the head or the jowl separately, start 
close to the shoulder on the lower side, slightly back of the 
crease in the jowl, and cut to a point just behind the car. This 
cut will be in line with the rib.s and across the atlas joint, which 
is the only vertebra in the neck where the head can be easily 
disjointed. A common mistake is to leave too much jowl on the 
shoulder. Fresh trimmed jowls arc known ns “bean pork.” The 
farm practice is to clean the head thoroughly after it is removed. 
The eyes, teeth, and ears are cut out and the remainder of the 
head is cooked for head chec.se or scrapple. 

Packers square the jowls and cure and smoke them in the 
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Processing or manufacture, 200 to 400 
pounds - 


Manufacture (inediWe) all weights — ungraded 
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85% being cured by various methods, rendered into lard, 
manufactured into meat products. 

The weight of a carcass and the degree of fat it carries i 
termines its adaptability to a particular use. The trade desii 
fairly lean bacons, averaging 8 to 10 pounds, and to produce thi 
requires 160 to 200 pound carcasses with deep sides and a mi 
erate finish. 

Pork cuts are priced on a weight basis. Carcasses from t 
general run of butcher type hogs will yield the following weis 
of trimmed cuts : 


Yield of Cots in Pounds. 


Carcass Weight 

Ham 

Loin 

Picnic 

Bacor 

140 to IGO pounds 

12-14 

8-10 

5 - 7 

S-ll 

160 to 180 ” 

14-16 


7- 9 

HSH 

180 to 200 ” 

16-18 

12-14 

9-11 

12-1- 

200 to 220 ” 

18-20 

14-lfl 

11-13 

14-1( 

220 to 260 " 

20-25 

16-20 

13-16 

10-2( 


THE CUTS OF PORK 

A hog carcass is divided into five main cuts: (1) head, (: 
shouldei', (3) loin, (4) belly, and (5) ham. In the case of 
packer's style carcass, the head may or may not be split bi 
in either case it is removed by leaving the jowl attached to ea( 
side of the carcass. 

Jowl 

When I'emoving either the head or the jowl separately, sta 
close to the shoulder on the lower side, slightly back of tl 
crease in the jowl, and cut to a point just behind the ear. Th 
cut will be in line with the ribs and across the atlas joint, whic 
is the only vertebra in the neck where the head can be easii 
disjointed. A common mistake is to leave too much jowl on tl 
shoulder. Fresh trimmed jowls are known as "bean pork." Th 
farm practice is to clean the head thoi'oughly after it is removei 
The eyes, teeth, and ears are cut out and the remainder of tl 
head is cooked for head cheese or scrapple. 

Packers square the jowls and cure and smoke them in th 
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same maimer as bacon, marltctini; them as “jowl bacon.” The 
bulk of the jowls are used in makinK fresh or cooked sausages 
and loaf meats. The jowl represents from 3% to of the car- 
cass ■weight. 




Fig 14 S— Removing a three-rib shoulder The cut is made parallel with 
the nb The jowl is removed m line with the blade side to make a square 
cut shoulder The three rib necKbone is removed and the breast piece 
trimmed off Remove the fat from two thirds of the outside area of the 
shoulder as in a “skinned” ham. 



Fig 14 4~Lcft— Fresh Gala or Picnic. Center— Boston stjle butt. Right 
—clear plate 
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oVimiMer A “skinned shoulder” is made by rcmoyni; the rib ana 
neck bone and the breast flap on the inside otiho shoulder and 
cutting oft the toot at the knee or one inch aboie. The skin and 



Fie 14 . 5 — Retail cuts of a pork shoulder. (A) Pork hock; (B) shoulder 
with hock off, scored to show hoW(C) blade steak and (D) arm steak 
are cut. (El Dividing the shoulder into (F) inside and (H) outside 
shoulder roll by following the natural seam to the blade bone and then 
cutting through to the back. (G) The completed inside shoulder roll; 

(I) a rolled Boston style butt, and (J) a cushion style Picnic shoulder. 


fat are taken off the outside of the shoulder to -within 4 inches 
of the base of the shank, neatly beveled on the edges, leaving 
not more than Vo inch of fat on any part. The division bett\'een 
the Boston butt'and the Gala or Picnic is made by cutting di- 
rectly below the exposed blade bone across the shoulder where 
the neck bone was removed. Boston butts should not have a fat 
covering more than V 4 , inch thick. A “rough shoulder” is an 
untrimmed shoulder -with the foot and jowl removed but neck 
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Fig 14 G — Removing the ham To make this cut, place the saw directly bncK 
of the curve in the backbone at the same angle the knife would be when 
cutting across the hock Saw between the 2nd and 3rd sacral joint 



1 ig 14 7 — Making a xklnnc*! hnm A cfllnr of "Jin left cohering nl»oiji 
S the area of the hnni on Iht hock rn 1 



Fig. 14.8 — ^Trimming off the flank. 
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Flc 14 10— Tlrt*U etiU fiwn * fmh ham. <AI A 

ton* (dotted line*) (B) At the tU*e Joint And then by r». 

roTIrf Ir~h tVliinrf h.tn , (D) onJrf"«nr ^ ,1.)' ,1-, kroAI. .xJ (D 

morlnc th® Altehbon® the ham mAy b« divid bone!®** tb* knsjekl® rt«»t (lO 

th® ey.hlon (C.) dirt Unr a Urr® whleh !• IS® top half ef Ih® 

••hleh ta tl# TArt belnr Vfr'ri .Jd ^ SSutJ. ham roA.t BBfrWr^S S and 

rutkion numl^ered - And •« ahow bo* lb® bAm bott U Terwo®* ! . 

e.m,rletrd In (1) <K > • . J ti^Tb^k wSkS ran I* «l l«t® ihre* rt-*.; 


iht 

l-y u'ftTn* *t»o *t»*h b*«n butt* a 


— . • ' "* vT' ' k, # a.^Bi>niae nWaa fOi tb® eoert-Jei^ fr«*b butt tuAPt mad® 

Utdlnr A hAW WeO-y »*th tM f*l aU* «t. 
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bone left in. A -re.«lar 

fan ™? “Cala; and is ba^ed by^aw in^o^e 

trot ^bol -ca™ „Sm”oulder or 149'» to 167r 
trimmed. 


L4) 


W 


TT-., 1A ii_riits from a smoked skinned ham. (A) Four cuts from a heavy 
tam (butb center, knuckle and heel),:. (B), hock; (D) center 
rat S (G) ham butt illnstrate the thine dms,on» into which most of 
t«,eill..r hams are cut: (C) hock with the heel removed; (E) hed 
cen^r cut; (H) double ham butt slices made by lifting off 
hone as illustrAed by the line in (G) and then cutting through 
theaitAbone as iimsxrai^ > (I) center slices; (J) another method 

of SSnfiS him shank slices; (K) the knuckle piece for seasoniUK; 
(M) ham shank slices. 
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Ham 

Hams may be cut long, medium, or short, depending upon 
the size of the carcass or the amount of loin desired. The flank 
and tail bone are removed and the foot cut off through or above 
the hock. Short shanked hams are prefeiTed by the trade. Un' 
skinned ham is known as a “regular ham” and sells for several 
cents less per pound than a “skinned” ham. The ham represents 
from 22% to 28% of the weight of a carcass or about 17% to 
19% when trimmed (skinned). 

Loin 

The separation of the loin from the belly does not show much 
variation in cutting practices. If the ribs are cut long, some of 
the bacon is sacrificed, and since bacon is a valuable commodity, 
pork loins are cut fairly close to the eye muscle. “Kegular” pork 
loins have the excess fat removed over the tenderloin and not 
more than inch of fat back left covering the outside of the 
loin. “Bladeless” pork loins are regular loins minus the blade 
bone. “Short out” pork loins are regular pork loins from which 
the shoulder end has been removed behind the blade bone and 
the ham end removed next to the hip bone. Almost half the rough 
weight of a pork loin from a choice carcass is in the fat back 
which is dry salted for salt pork or rendered into lard. Approx- 
imately 20% of a hog carcass is in the untrimmed loin, 13% 
to 16% in the trimmed ioin. 

Belly 

The rough belly represents about 17% of the weight of the 
carcass. When the spareribs are removed and the ends 

and sides trimmed, the marketable bacon or belly is only around 
14% of the carcass weight. If very little trimming is done and 
the teats are left on, the bacon will average several per cent 
higher. Buttons (nipples), however, do not accompany a high 
class bacon. Special care should be taken to avoid making any 
deep gashes in the bacon when removing the spare rib. The knife 
should be kept close to the libs (cut them spare). Spare ribs cut 
“meaty” arc so cut at the sacrifice of bacon. 

Fat 

The fat trimmings nwy be rinded (.skinned) and cut iiiio 
small pieces for rendering. All fat trimmings, including the fat 



Fig:. 14.13 — Separating the Join and belly. 3rake the cut about an inch from 
the tenderloin muscle on the hip and to about one inch from the end 
of the backbone on the blade end of the loin. Saw through the ribs. 

back, represent from 15 % to S05o of the carcass weight, depend- 
ing upon the degree of finish. 

Lean Trimmings 

The lean trimmings will varj* with the closeness of the trim 
on the primal cuts, but on a conservative basis they average from 
4 % to 5/0 of the carcass. 
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Fig 14 13 — Removing the fat back. Heavy fat backs are either dry 
salted or rendered into lard mth other fat trimmings 


Culling TesI (Meat vs. Lard Type Hog) 


Live weight 

Meat Type 

2G5 lbs 

Lard Type 
250 lbs 

^ftrm dressed weight jowl on leaf in 

197 lbs 

191 lbs 

Chilled dressed weight jowl on leaf in 

194 lbs 

lbs 5 lbs 

Dressed yield (warm) 

74 

70 40% 

Dressed jneld (cold) 

71 27% 

75 40% 

I 00% 

Shnnk. (24 hours) 

1 07% 

Carcass length Ist nb to II bone 

14 incl rs 

2n inches 

Atlas joint to ham hock 

52 inches 

40 5 inches 


Trimmed Primal Cuts per Side 


Ham 

Shoulder k stjle (2 M nb) 

Lorn 

Belli 

17 5 lbs 

17 Iba 

1 t 25 lbs 

II lbs 


14 25 lbs 

14 75 lbs, 

U lbs 

15 11»- 

Total weight 

€2 “I Ills. 


v, n.« 

\leld of pnmal cuts 

Fat IS 00 n>* 
l>ea( fat 2 75 Ibv 

Fat 

Back fat lliicknesii 

17 17% 

I ?! 75 lbs 
^ 15 fi5% 

I 4 ine*ie« 

2-1 00 n*s \ 

1 J5 lbs. / 

41% 

20 25 »« 
23 4% 

22 inch*** 
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Fiir 11 4— Kctail cuts (rom a port loin. (A) A pork loin; (B) a Uadelcss 
pork roast made by removing the ribs and backbones from two blade end 
cuts and placing the inside cnt surfaces together mth the ends reversed : 
IClrib chons; (D) loin chops; (E) sirloin pork roast made by taking 
two bin ends stripping ont the tenderloins and removing the backbones 
and hip bones and then reversing Uie ends and placing the two cuts 
toother and tying; (F) removing the backbone and trenching the ribs 
tor French pork chops (G); (111 making an opening Ife inchre long at 
the end of a chop and cutting a pocket on the inside of the chop tor a 
TKirk bird; (1) ciitting a double slice from a boneless loin (pork sirloinl 
re make k butterfly chop; (J) sawing parallel re the chine bone to 
remove the backbone from a rib section of a trenched rib and by using 
Inm of these sections and sewing the ends regether resulting in (K) a 
cro°™ roast; (L) removing the pork (JI) tenderloin or fish; (f.) cut- 
tSgthe tenderloin into two inch pieces and (0) flattening them !». 
twwn two pieces of parchment paper. 


Fig. 14 . 15 — Cutting out the spare zib. 

practice. Lard should not be rendered in copper kettles, rusty iron 
kettles, or run through brass valves or fittings because some of 
the copi>er and rust are dissolved and combined with the fats, 
forming oxidative salts that will lower the stability of the lard. 
Stainless steel is considered an ideal receptacle for rendering- 
Rust free iron kettles are in general use, aluminum is very 
satisfactory. 

If steam jacketed kettles are not available for the process of 
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rendering, and the job is done with an open fire, it will be neces- 
sary to stir the fat frequently and watch the fire closely to avoid 
scorching the lard. Continual agitation by stirring gives the 
most rapid and thorough rendering. The lard is ready to be 
“drawn off” when the cracklings have become amber in color and 
no more moisture rises from the lard. 

Pressing and Cooling 

The lard press should be sweet and clean. A slight coating 
of last year’s rancid lard on the press, or old, ill-smelling contain- 
ers will lower the quality and hasten the deterioration of the new 
batch. Lard containers should be scrubbed thoroughly and dried. 
Several thicknesses of cheese cloth are sufficient to strain out 
the sediment. 

If lard is allowed to cool without any stirring, the lard oil in 
it tends to separate from the stearin and causes a grainy texture, 
a characteristic of country lard. To get a smooth lard, set it 
away in a cool place, and when it becomes creamy, stir it well 
with a paddle and let it harden. Pork packers plasticize lard by 
cooling it rapidly on a chill roll or in a Votator chilling machine. 
Rapid chilling and agitating cause the formation of small crys- 
tals which produce a firm, smooth lard. The lard storage tem- 
perature should be 40° F. 

Packing House Lard 

Pork packers have three grades of pork fat: (1) the killing 
fats (intestinal); (2) the leaf fats; and (3) the cutting fats. 
Usually these are rendered within 24 hours after the hogs were 
slaughtered. 

The three most important sources of lard obtained from a 
hog carcass are (1) leaf fat, (2) fat trimmings, and (3) fat backs 
and plates. About seventy five per cent of the fat backs are 
rendered for lard, the other twenty five per cent being marketed 
fresh, frozen or cured. 

A medium weight hog grading U. S. No. 1 yields about 12 
pounds of lard per 100 pounds live weight whereas the same 
weight hog grading U. S. No. 3 yields about IG pounds or 33% 
more lard. 

Kettle-rendered Lard 

Steam jacketed kettles with mechanical agitators are used 
in this method. Leaf fat rendered by this process is known as 



Fi^. 14.1&— Cutting OTit th« spare rib. 


practice. Lard should not be rendered in copper kettles, rusty iron 
kettles, or run through brass valves or fittings because some of 
the copper and rust are dissolved and combined with the fats, 
forming oxidative salts that will lox%'cr the stability of the lard. 
Stainless steel is considered an ideal receptacle for rendering. 
Rust free iron kettles are in general use, aluminum is verj' 
satisfactory. 

If steam jacketed kettles are not available for the process of 
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consiimei Because the avetage housewife objected to the blue 
coloi, (Mhich IS the natuial coloi of puie laid), the manufactuiei 
had to decoloiize it, because she objected to its odor, he had to 
deodorize it, so that it would not become too soft at room tem- 
perature, he had to add hydrogenated lard flakes and raise its 
melting point, in older that it would keep on the shelf as well as 
in the refrigeiator, he had to give it added stability by adding an 
antioxidant, and, finally, he had to place it in a containei that 
would preserve these added qualities 

LARD OUTLETS 

The markets for laid aie (1) the domestic consumei (including 
institutional users), (2) the export trade, and (3) use in the 
manufactuie of shortening and margarine Of these three out- 
lets, (1) and (2) have had a slight doivnwaid trend while (3) 
has increased About eighteen per cent went for export, sixty 
seven per cent for direct use (civilian and military), and fifteen 
per cent for the manufactuie of shortening and margarine 
The present high quality laid is easily substituted foi other 
fats in shortenmg and prepared foods When lard prices are low 
compared to crude soybean oil, manufacturers of shortening sub- 
stitute lard for the soybean oil This has helped to stabilize lard 
prices to the extent that since 1955 quai terly average lard prices 
have never varied over 1 7 cents per pound from the average 
annual puce and the puce of lard and competing fats and oils 
tend to draw closer to each other 

Lard for export must be thoroughly rendered and the con- 
tainers must be exceptionally sti ong Some Latin Amencan coun- 
tries demand a highly flavoied or broivn laid which they call 
“Checharron ” 

LARD AS A SHORTENING 

Lard is a natural fat — nothing has been added and nothing le- 
moved This is an important factoi in its digestibility and nutri- 
tive value All fats are highly digestible but then ease of diges- 
tion IS reported to depend on their melting point In order to 
convei t liquid vegetable oils to lard like consistency and give 
them increased stability, manufactureis use the hydrogenation 
process to raise the melting point Lard is practically liquid at 
bodj temperature, lij drogenated fats are not 

Fats contain varjing amounts of Imoleic and aiachidonic 
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“open kettle rendered leaf lard” and is the highest grade of com- 
mercial lard outside of the neutral lards or the new processed 
lards. Trimming fats go into “kettle rendered lard.” 

Steam-rendered Lard 

This process consists of bringing live steam into direct con- 
tact -with the fat in a closed vertical tank or cylinder under a 
pressure of 30 to 50 pounds. Mostly killing and trimming fats are 
used. If it is bleached with fuller’s earth and refined, it is known 
as “refined lard.” 

Drj'-processed Rendered Lard 

In this process, fats are cooked in liorizontal steam jacketed 
tanks under a vacuum. The three kinds of fat may be rendered 
separately, or all kinds of pork fat may be converted into lard 
under this method. 

Neutral Lard 

This consists generally of leaf or back fats that are rendered 
in a water jacketed kettle by slowly melting them at 126® F. 
Neutral lard is white in color, bland in flavor, and finds wide use 
in the manufacture of butter substitutes. 

Lard Substitutes 

Substitutes are made of a combination of (1) lard and other 
animal fats (lard compound) , (2) vegetable oils with animal fats, 
and (3) hydrogenated vegetable oils, the most prominent of 
which are cottonseed, soya bean, peanut and cocoanut oil. 

Lard Oil 

Lard oil consists mainly of olein and is made from prime 
steam lard. It is used in the manufacture of margarine, as a 
burning oil, and as a lubricant for thread-cutting machines. 

Modem Lard 

One of the accomplishments of the packing industrj' during 
the period of World War II was the improvement made in lard 
to meet the competition of vegetable shortenings. This new tj^e 
of lard is no longer rendered pork fat as such. It has been given 
new treatments and new names. 

The processing necessarj' to produce this new lard has added 
to its cost and, like all improvements, must be paid for by the 
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Method but it does have the unusual property of “carrying 
through” and protecting the foods made with lard from ran- 
cidity. However, when 70 parts of propylene glycol, 6 parts of 
propyl gallate, and 4 parts of citric acid are added to 20 parts of 
butylated hydroxyanisole (BHA), it has very definite antioxi- 
dant qualities. 

It is commercially available under the trade name Tenox II, 
made and sold by Tennessee Eastman Corporation, Kingsport, 
Tennessee. The recommendations are for the use of 1 pint of 
Tenox II for each 2000 pounds of lard. Add the Tenox II to the 
melted lard and stir thoroughly to insure complete distribution. 

Stabilizing Home-Rendered Lard 

To improve the keeping quality of home-rendered lard, the 
XJ. S. D. A.’s Eastern Regional Research Laboratory recommends 
the addition of 2 or 3 pounds of hydrogenated vegetable shorten- 
ing to every 50 pounds of lard at rendering time, just before 
settling and separating the cracklings. The shortening should be 
stirred into the hot lard to get a thorough mix. The vegetable 
oils used in making vegetable shortening contain vitamin E 
(tocopherol), which is an anti-oxidant. The addition of the anti- 
oxidant to home-rendered lard in this manner provides a cheap 
and easy method for farmers to follow without tangling with 
vexatious chemical terms. 

SCORING LARD 

Texture (20 points) 

Lard that is allowed to cool slowly without any stirring at 
the cream stage will become grainy because the lard oil separates 
from the stearin. This is characteristic of home rendered lard. 
However, a smooth, velvety lard is desirable, from the standpoint 
of both appearance and plasticity. 

Odor (30 points) 

Lard should have the sweet characteristic lard odor, and 
strong or rancid odors should be scored down. 

Color (25 points) 

Off color in lard may be due to scorching or to the presence of 
meat proteins caused by lean meat in the fat trimmings. Both 
are considered objectionable. A chalk white color is ideal, and 
any shading into cream or tan must be scored do^vn. 
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fatty acids, -which are essential to the human body, Sin^ the 
body cannot synthesize a fatty acid, it must be supplied in the 
diet. In hydrogenation, the nutritionally valuable substance, 
linoleic acid, is destroyed to make fat more resistant to the de- 
velopment of rancidity. The lard that consumers buy is not 
hydrogenated and contains an adequate amount of the acid. 

Lard is composed of a mixture of liquid and solid fats which 
gives it a wider plastic range under lower temperatures than 
hydrogenated fats. This makes it possible to use lard right out 
of the refrigerator. 

Repeated tests have indicated that lard has greater shorten- 
ing value than hydrogenated fats. By shortness is meant the 
force necessary to break a standard cracker or pie crust. The 
lower the breaking strength, the greater the shortening value. 
This shortening ability results in a flakier and lighter crust. 

Antioxidants for Animal Fats 

The Meat Inspection Division of the V. S. D. A. has to 
approve any antioxidant used in animal fats sold in interstate 
commerce. To date, these approved antioxidants, which must be 
tasteless, odorless, and non-toxic, and must stabilize the fat by 
retarding rancidity as claimed, are: (1) Nordihydroguaiaretic 
acid (trade mark NDGA) with or without citric or phosphoric 
acid as a synergist (cooperative material) ; (2) the resin “guaiac” 
with or without a synergist, developed by R. C. Newton and staff 
of Swift & Co,; (3) propyl gallate with or without citric acid; 
(4) tocopheral concentrate in vegetable oil; and (5) A.M.I.F. 
—72, developed by H, R. Kraybill and staff of the American Meat 
Institute. 

An illustration of (4) js the combination of propyi galfate, 
lecithin, com oil, and citric acid marketed by Griffith Labora- 
tories of Chicago, Illinois, under the trade name of G-4. It is 
sold in both regular and concentrated form, the recommended 
amount being 2 ounces of the regular to 100 pounds of lard or 
fat and 6-8 ounces of the concentrate to 1000 pounds of fat. It 
is also available with salt (5%. ounces of antioxidant to 100 
pounds of salt) . This is recommended by the company in season- 
ing sausage, fried pork skins, potato chips, nut meats, popcorn, 
peanut butter, etc. 

A3I.I.F. —72 has butylated hydroxyanisole as its main in- 
gredient and, when used alone, it is not unusually effective in 
increasing the stability of lard as measured by the Active Oxygen 
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Reg. 17, Sec. 9, Paragraph 7 

Lard may have added thereto lard stearin or stearin made 
from lard (hydrogenated lard) without the presence of such 
added substance being shown on the label. 


Reg. 17, Sec. 9, Paragraph 8 

When not over 20 of oleo stearin, beef fat, mutton fat, or 
vegetable stearin is added to lard, there shall appear on the label, 
contiguous to and in the same size and style of lettering as the 
name of the product, the statement “oleo stearin added, beef 
fat added,” “mutton fat added,” or “vegetable stearin added, 
respectively, as the case may be. 


Reg. 17, Sec. 9, Paragraph 9 (summarized) 

Tin pails, drums, tubs, tierces, bai-rels, half barrels, and sim- 
ilar containers containing “compound,” or “lai^ substitutes, or 
“lard compound,” shall, immediately after filling, be legibly 
marked or labeled with the true name of the product. _ 

Mixtures of which the lard Ingredient equals or exceeds in 
amount the other ingredients combined may bear the name lard 
compound” preceding the statement of composition. 


Reg. 18, Sec. 6, Paragraph 3 (a) 

The dyes may be mixed with prepared fats, such as lard and 
lard compounds. 


Reg. 17, Sec. 9, Paiagraph 12 

When permitted coloring matter is used in the preparation 
of lard or other prepared animal fats undei- the provisions of 
paragraph 3 of Section 6 of Reg. 18, there shall appear on the 
label in a prominent manner and contiguous to the name of the 
product, except in the case of oleomarganne, the statement arti- 
ficially colored.” 


Reg. 18, Sec. G, Paragraph 6 

No “compound” lard substitute, lard, or lard compound shall 
contain added water. 


Sec. 1.1 (cc). 

Lard. The fat rendered from fresh, clean, sound, fatty tis- 
sues from hogs in good health at the time of slaughter, with or 
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Uody (25 points) 

Ordinarj’ room temperature (60^ to 70^ F.) should find lard 
fairly firm. Oily, soft lard is scored do^^m. ^ 

LARD AS A TREATMENT FOR ECZEMA 

Finnerud and Kesler of Rush Sledical College, Chicago, studied 
a number of eczema cases in the clinic and hospitalized some for 
a period of two to seven weeks. After determining the unsatu- 
rated fatty acid content of the blood of normal patients and com- 
paring it with those afflicted with eczema, they discovered that 
half of the afflicted patients had blood with low fatty acid con- 
tent. Lard was administered through the diet and the patients 
whose blood had been found to have a low, unsaturated fatty 
acid content showed an increase. All the patients iraprov'ed 
markedly under the treatment, which suggests that there was 
an unsaturated fatty acid deficiency that could be rectified by the 
addition of lard to the diet. 

FEDERAL LEGISLATION REGULATING LARD 
IB.A.L ORDER 211 . REVISED) 

Reg. 17, Sec, 7, Paragraph 2 (g) 

Such terms as “country,” “farm ” and the like shall not be 
used on labels in connection with meat and products unless such 
meat and products are actually prepared in the country' or on the 
farm. However, if the articles are prepared in the same way as 
in the country or on the farm, these terms, if qualified by the 
word “style” in the same size and style of lettering, may be used. 
Lard not rendered in any open kettle shall not be designated as 
“country’ style.” 

Reg. 17, Sec. 7, Paragraph 2 (h) 

The word “leaf’ shall not be used in connection with lard 
prepared from fat other than leaf fat. The qualification “prime 
steam” shall not be applied to lard rendered in whole or in part 
from fats obtained from cured meats or trimmings. 

Reg. 17, Sec. 7, Paragraph 2 (i) 

Oil, stearin, or stock obtained from beef or mutton fats at a 
temperature above 170'^ F., shall not be de.signate<l as “oleo oil,” 
“oleo stearin,” or “oleo slock,” respectively. 
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Latdi U. S. Exports, Including Rendered Pork Pal, by Counlry o( Destination, 
Average 1951-59, Annual 1959 and 1959." 


Contmenl and Country 1 

Average 

1951*55 

1958 

19591 


1 ,000 pounds 

1,000 pounds 

1,000 pounds 





Canada 

6,497 

7,363 

5,10S 

1,751 

4,096 

5,281 


157,427 

165,302 

217,083 


3522 

47 

21 


4,299 

3,190 

2,640 


8,66S 

3,476 



6.725 

7,246 

( ,652 


31,823 

14,565 


Netherlands .Ant 

1,000 

295 


Panama Canal Zone 

0,560 

7,177 


Panama Republic 

967 

152 

155 

Other Countries 

1 518 

I 3/0 

1 724 

Total 

233 2G5 

209 684 

262,631 

South Amenca 





2, OSS 


55 


3.755 

690 


Colombia 

3,359 




S -191 




12,521 

5S5 

4,765 

Venezuela 

3,640 


009 

Other Countnea 

134 

208 

1,934 

Total 

30.991 

1 051 

13,660 

Europe 




Austna 

23.579 


22 

BelRiiim-Lu^embourg 


■12 

235 



1 140 


German}, West 

55,978 



Greece 

214 

j 


Italj 

593 

3 

20 

Netherlands 

33 114 


1 ,5-17 

Switzerland 

1,725 



United lOngdom 

124,CS5 

14G 451 


\uROHlaMa 

3$ 131 

15,479 

7,S12 

Other Countries 

4,825 

825 

595 

Total 

285 05.3 

174,970 

3J1,‘128 

Asia 

5,197 

2,215 

3,013 

A.fnm 

100 



Oecnnia 

30 



Grand total 

5 >1.636 
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3Q4 the meat we eat 

■without lard stearin or hardened Jard. The tissues do not include 
bones, detached skin, head fat, ears, tails, organs, windpipes, 
large blood vessels, scrap fat, skimmings, settlings, pressings, and 
the like, and are reasonably free from muscle tissue and blood. 

Sec. 1.1 (dd). 

Rendered Pork Fat. The fat, other than lard, rendered from 
clean, sound carcasses, parts of carcasses, or edible organs from 

EsUmatcd Physical CoRitkOsilloB o( Ihe Carcass and Principal Trimmed 
Cats from Hegs of Inlermediafe Type.* 

(Proportions of yarious parts from hogs at indicated live weight at slang liter 
and cluiled dres^ weights.) 













XV. 

SAUSAGES 


The tonnage of sausage of many different types manufactured 
in more recent years has been phenomenal. The consumption of 
frankfurters and soft drinks would have to be included in any 
mural drawn to depict the American way of life. Peruse the 
following facts: Approximately one out of every ten pounds of 
meat produced in the United States is consumed as sausage. 
Sausage production has become the most profitable segment of 
our meat packing industry. Sausage, which was once considered 
to be predominantly a product of pork, now contains more beef 
than pork in most of the formulas. Sausage has made possible 
a much greater variety in our meat diet. It has taken an im- 
portant role in our hurried way of living by giving us quick meals 
of high nutritive value. It has made use of meats that might have 
otherwise been lost items for the meat packer. Ironically, the 
dairy industry, which clamored so long and loudly against mar- 
garine, is one of the largest suppliers of sausage beef besides 
furnishing the milk that is included in the margarine formula. 

Approximately 2i/i billion pounds of sausage products are 
currently processed in Federally inspected plants, equivalent to 
13.5 pounds per person. Frankfuiders, wieners and bologna types 
accounted for the bulk of the noncanned items, and luncheon 
meat was the leading canned sausage product. 

It is in the sausage business that the manufacturer has his 
largest field for individual effort in developing new products. 
To<lay, without too much effort or searching, one can probably 
find the edible parts of an entire hog reposing in the supermarket 
cither in a skin, a plastic bag, or a tin. 

Sausages have been variously catalogued but may be classi- 
fied for our purpose as Domestic and Fancy. 
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hogs in good health at the time of slaughter, except that stom- 
achs, tails, bones from the head, and bones from cured or cooked 
pork are not included. The tissues rendered are usually fresh, 
but may be cured, cooked, or otherwise prepared and may contain 
some meat food products. Rendered pork fat may be hardened 
by the use of lard stearin and/or hardened lard and/or rendered 
pork fat stearin and/or hardened rendered pork fat. 
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several kinds of fresh pork sausage which differ in texture, sea- 
soning, and meat content. 

Country Style — This style usually contains from 10% to 
20% of beef ground with the fresh pork; it is coarsely ground, 
using the 3/16-inch plate, and does not contain sage as a sea- 
soning. It is stuffed into hog casings of different sizes and is 
unlinked. It is also sold loose (unstuffed). 

Breakfast Style — ^This is an all-pork sausage that is finely 
ground and seasoned with sage, salt, and pepper. It is stuffed 
into medium and large sheep casings and the smaller size hog 
casings which are then linked to make the vaidous sized sausages. 

A lean sausage (20%-25% fat) with a mild seasoning of 
sage is probably the most popular but also the most expensive. 
The incorporation of pork fat cheapens the sausage and increases 
the cooking shrink. Sausages produced in federally inspected 
plants cannot contain in excess of 50% tiimmable fat. Several 
sausages such as Bratwurst, fresh Thuringer, and Bockwurst 
contain some beef and/or veal along with the pork and are not 
cooked or smoked. 

Seasoning Pork Sausage 

The farm practice of tasting raw sausage to determine the 
amount of seasoning is unsatisfactory in that it caters to only 
one person’s desires. The most satisfactoiy way to get the sea- 
soning nearly right for the greatest number of people is to weigh 
the sausage and add the following mixture for each 100 pounds 
of ground pork: 

28 to 30 ounces of table salt 
6 ounces of black pepper 
2 ounces of ground sage 

This imparts an excellent flavor and the different batches of 
s.-uisage will always be seasoned the same. Many prefer butcher’s 
popper (co.arsely ground black pepper) instead of table pepper. 

Those desiring a more highly seasoned sausage might try 
the following formula : 

2 lb. salt % oz. Jamaica ginger 

G oz. cercloso (com sugar) Va oz. ground mace 

oz. red pepper % oz. thyme 

3 oz. white pepper 2 oz. rubbed sage 
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DOMESTIC SAUSAGES 

Small sausages — 'Wieners, Frankfurters — In skins or, skinless 
smoked and cooked. Fresh: loose or cased. All pork-breakfast 
style, light, medium, or heavy sage. Pork and beef, coarse 
ground, country style, no sage. Smoked sausage. 

Large sausages (2 inches or over in diameter)— -Fine cut (emul- 
sion), Fine cut with ground or chunk meat added, Coarse cut — 
long or short, round or square — smoked, cooked. 

Bologna — -beef and i)ork, smoked and cooked 
Kosher all beef sausage — smoked and heat treated 
Lebanon bologna — smoked, semi-dry, and uncooked 
Summer sausage (regular) 

Pork and beef (pork predominating) cooked, not smoked 
Summer sausage (Wisconsin style) 

Beef and pork (beef predominating) smoked and cooked 
Braunschweiger 

Liver and pork, cooked (is not smoked if some smoked meat 
was added) 
liver sausage 

Liver and pork, cooked and can be smoked 
Luncheon meats 

Smoked and cooked or cooked and not smoked 
Loaf meats (No M.I.D. limitations on the amount of water, cereal, 
dried skim milk, or other extenders) . 

Cooked in water or oven baked — ^fine chopped (silent cutter) ; 
Fine chopped; ground meat or chunk meat added; coarse cut; 
meat chunks added; cooked: boneless hams, pork shoulders, 
pork loins pressed in cooking mold; jellied type loaves: souse, 
head cheese, chicken loaf, jellied tongue, combination meat and 
cheese loaves, and diced loaves. 

The above loaves that are processed in pans or loaf molds can 
be stuffed into casings and meet the M.I.I). definition of loaves 
but if they are processed in casings, the loaf falls into the cate- 
gory of sausage, in which the amount of the extenders added is 
limited to 3^^%, either individually or collectively. 

Pork Sausage 

The term pork sausage is generally implied to mean the 
ground and seasoned fresh pork product. There are, however. 



SAUSAGES 


311 


Processed Sausage 

Certain equipment is essential in large-scale sausage pro- 
duction, the most important of which are the gi-inder, the silent 
cutter or chopper, the stuffer, the linker, the peeler, and the air 
conditioned smoker and cooker. The purpose of the grinder is to 
reduce the pieces of meat to a conglomerate mass of uniform size 
according to the plate openings used. The beef is ground sepa- 
rately from the pork. The ground beef is then placed in the silent 
cutter along with the salt, sodium nitrate, sodium nitrite, spices, 
and seasoning and is chopped fine. The ground pork is added and 
the mixture chopped to the desired fineness. Since heat is gen- 
erated in the emulsion by the friction of the high speed knives, 
it is necessary to add shaved ice to hold the temperature below 
60° F. The amount of water added to get the proper consistency 
of the sausage is governed by law. The M.I.D. regulation states 
that the moisture in the finished cooked sausage must not exceed 
four times the meat protein (by analysis) plus 10%. In fresh 
sausage that is not processed, the moisture is limited to four 
times the protein plus 3%. 

If the colloid mill is used, the emulsion is prepared by one 
passage through the machine or by using two mills in tandem. 
Where stuffing and smoking are to be a continuous process with- 
out any holding period for curing, it is necessary to add ascorbic 
acid (% ounce per hundredweight) in solution a short time before 
the end of the chop, otherwise there will be an uncured core in 
the center of the sausage. Some manufacturers vacuumize them 
sausage mix before stuffing to remove the captured air since it 
is believed to give better color stabilization to the sliced product. 

Both natural and cellulose casings of different sizes and 
strengths are used, depending upon the product to be stuffed. 
Cellulose casings are used for the production of skinless sausages 
since they are easier to peel. The manufacture of skinless frank- 
furters without previous stuffing is in limited production. Hand 
linking has been largely replaced by mechanical linking machines 
which reduce labor costs. 

The most popular smoker is the air conditioned chamber with 
hot and cold water showering facilities. The heat and smoke are 
introiluced through forced circulation, thereby eliminating dead 
spots (uneven heat and smoke density). The smoke generators 
supply a generous quantity of clean smoke in controllable 
amounts. 
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The Ground Hog 

^Vhen an entire carcass is ground into sausage, the yield 'vvill 
be about as follows: 50% to 60% sausage, 20% to 30% fat, and 
15% to 20% bone. In other words, a 300-pound hog which dresses 
225 pounds should yield 125 pounds of sausage, 60 pounds of 
fat, and 40 pounds of bone (head, legs, backbone, etc.) . A great 
deal of the fat in bacon can be used in sausage to make up for 
the lack of fat in the hams and loins. It is preferable to market 
pork tenderloins and sirloins as fresh cuts rather than sausage. 

Sausage Meats 

Pork trimmings of four degrees of leanness are listed on the 
market and are, (1) extra lean, 95%, (2) special lean, 85%, (3) 
regular, and (4) pork cheek meat. The better grades of all pork 
sausage are made from one or a combination of these pork 
trimmings. 

Meats suitable for processed sausages (cooked, or cooked 
and smoked) are bull meat (which has good binding and water 
absorbing qualities), plates, boneless chucks, cheeks, and hearts 
in the beef categoty; pork trimmings, trimmable fats, fat backs, 
and jowls in the pork line, and boneless veal shoulders and shanks 
of veal. Such miscellaneous items as tongues, lips, snouts, tripe, 
weasands, brains, spleen, hog ears, pig skins, and pigs feet are 
useful as binders or fillers. 

In addition, federal regulations permit the use of additives 
such as nitrate, nitrites, and ascorbic acid in prescribed amounts, 
also cereals, nonfat dry milk solids, and other nonmeat sub- 
stances as set forth in the regulations. 

Casings (Natural and Cellulose) 

Natural casings are the middle wall of the small and large 
intestines of hogs, sheep, and cattle. Some other organs such as 
the bung, the bladder, and in the case of the hog, the stomach, 
are used as containers for special sausages. 

Cellulose casings w’hich as yet have not been made edible are 
available in a variety of sizes, thicknesses, and stretch char- 
acteristics. Fibrous casings are cellulose casings which have been 
reinforced with fibers to give added strength. Cellulose casings 
are made from cotton linters which are solubilized and regen- 
erated into casings of any desired diameter. The original and 
largest manufacturer of this type of casings is the Visking Co. 
of Chicago, Illinois. 
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1 ounce red pepper 

i/o ounce garlic powder (dissolved in water) 

The seasoned sausage is stuffed into large hog casings in 
12 to 14 inch lengths and smoked at 120° to 130° F. until brown. 
Place the smoked sausage in 170° F. water for 30 minutes, drain, 
and refrigerate. Kolbassi makes a good cold cut or can be served 
hot. 

FRANKFURTERS AND/OR WIENERS 

Although frankfurters (franks) and wieners (hotdogs) have 
merged their identity, let it be said for the record that wieners 
as originally formulated were a combination of veal and pork. 
Today’s frankfurters are constituted of many variations of meats 
and seasonings but having one thing in common, viz. — proces- 


sing. The following formulas illustrate one of many differences. 

Frankfurters 


50 lbs. reg. lean beef trimmings 

1/i. oz. sodium nitrite 

15 lbs. fresh bull beef 

6 oz. white pepper 

35 lbs. fresh lean pork trimmings 

2 oz. ground coriander 

20 lbs. shaved ice 

1 oz. ground sage 

6 lbs. dried skim milk 

1 oz. ground cinnamon 

3 lbs. salt 

1 oz. fresh garlic 

8 oz. sucrose 

2 oz. mace 

2 oz. sodium nitrate 


IViencrs 


35 lbs. reg. pork trimmings 

2 oz. white pepper 

10 lbs. pork cheeks 

2 oz. ginger 

30 lbs. veal trimmings 

2 oz. coriander 

18 lbs. ice 

2 oz. mace 

5 lbs. milk powder 

1 oz. sodium nitrate 

12 oz. dextrose 

i/i oz. sodium nitrite 

2 lbs. salt 


To make skinless franks, peel the next day after wetting 

with water spray for easier peeling. 


Coimtrj- Style Bologna 


80 11)3. lean beef chucks 

2 oz. so<llum nitrate 

20 Ib.s. regular pork trimmings 

i/i oz. sodium nitrite 



312 


THE MEAT WE EAT 


If ascorbic acid or any of its derivatives have been included 
in the emulsion for proper color development, the processing can 
be continuous (without curing period) and is done in three stages, 
the length of each period depending upon the nature of the pro- 
duct and its size. The first stage consists in drying and warming 
the product at a temperature set at 130°-140° F., requiring about 
15 to 20 minutes. No smoke is admitted during this warm-up. The 
next stage involves the application of smoke while the tem- 
perature is raised gradually to 165® F. and held there until the 
internal temperature of the product reaches 145°-155® F. The 
humidity should be maintained at 78®-80® to avoid excessive dry- 
ing which causes a tough shell to form on the product and inter- 
feres with proper peeling. The third stage consists of cooking 
the product by showering with hot water in the smoker or by 
removing it to a conventional water cooker (Jordan cooker) 
and removing the product when the internal temperature reaches 
135® F. It is then showered with cold water for 3 to 5 minutes 
and allowed to hang at room temperature to dry. When dry, it 
is placed in a cooler temperature of 45®-55® F. 

The coloring of casings has become a standard practice. 
The M.l.D. restricts the use of coloring matter to the coal tar 
dyes and the natural coloring substances carotene, cochineal, 
etc., numbering sixteen in all. The law states that the dye shall 
not penetrate into the product Those who do not use colored 
cellulose casings may add the dye by dipping or include the dye 
in the recirculating hot water shower. 

Eolbassi 

This sausage, as its name implies, is of European origin and 
consists of SOfc pork and 20% beef. Pork shoulder meat is ground 
through a % inch plate; the beef (chuck, brisket plate, or shank 
meat) is ground through a % inch plate (twice, if desired). The 
ground beef and pork are mixed and the following cure added 
(per 100 pounds of meat) : 40 ounces salt 8 ounces sugar, 2 
ounces sodium nitrate, >4 ounce sodium nitrite (dissolved in 2 
quarts of water). Mbc the cure with the meat and refrigerate for 
24 to 48 hours. 

Seasoning per 100 pounds of meat (approximate) : 

6 ounces black butcheris pepper 
2 ounces mustard seed 
1 ounce paprika 
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100° F. Rinse with hot water and hold at room temperature for 
several hours before placing in cooler. 

Liver sausage (Puddin Meat — Dutch style) 

25 pounds pork trimmings 
10 pounds beef or veal 
8 to 10 pounds pork liver 

4 loaves stale bread or 4 pounds whole wheat flour 

If beef or veal are not available, use pork only. The use of 
pork livers, hearts, tongues, brains, sweetbreads, and kidneys 
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10 lbs. shaved ice or water 2 oz. coriander 

3 lbs. salt 6 oz. white pepper 

8 oz. sugar 

Grind the beef and porh through the i^-inch plate, season, 
mix, and regrind. Stuff into small casings in 15-inch lengths and 
tie the ends together. "When dry, place in smokehouse and smoke 
to desired color and then cook at 170^ F. until the inside tem- 
perature of the bologna reaches 155® F. 

Braunschweiger 

Because braunschweiger and liver sausage are such an ex- 
cellent outlet for pork livers or livers not needed in the retail 
trade, and because they provide a rather satisfactory profit item, 
let us see how they are made. 

45 lbs, fresh pork livers 2 oz. white pepper 

23 lbs. lean pork trimmings 2 oz. sugar 

20 lbs. regular pork trimmings 8 oz. braunschweiger 

10 lbs. cured & smkd. bacon ends seasoning 
3 lbs. dried skim milk 2 oz. sodium nitrate 

21/2 lbs. salt 14- oz. sodium nitrite 

The braunschweiger seasoning consists of toasted onion 
powder, cardamon, mace, and sweet marjoram in the proportion 
of 3 parts of the onion powder to one part each of the other 
spices. 

The prepared livers (cut into sections and scalded) are placed 
in the silent cutter or colloid mill and chopped until the mixture 
becomes pasty and small bubbles appear. Add all the other in- 
gredients with the exception of the pork and continue chopping 
until smooth. Grind all the pork items through the %-inch plate 
and then through the J/^-inch plate and add them to the liver 
emulsion, chopping just long enough to incorporate them with 
the emulsion. Stuff into special MP casings (developed by the 
Visking Co.) in opaque color designed to fit the color of the 
product. The casings are glossy and moisture-proof and may be 
printed in multicolored designs to give eye appeal to an otherwise 
drab looking piece of sausage. Use cooking water at a maximum 
temperature of 160® F. until an inside temperature of 150® F. 
is attained. After removing the sausage from the cook tank or 
hot shower, chill in ice water to an inside temperature of 90®- 
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Pigs’-Foot Jell or Pig Souse 

The pigs’ feet should be clean, free from hair, and have the 
toes removed. Place the feet along with hearts and tongues and 
shoulder hocks in sufficient water to cover and cook until the 
meat separates easily from the bones. Cut the meat into chunks 
and replace it in the broth in which it was cooked and season to 
taste with salt, pepper, and vinegar. Pour into pans (2 to 3 inches 
deep) and set away to chill and jell. 

Fagots 

Fagots are composed of hog livers, hearts, fresh pork, on- 
ions, salt, pepper, sweet marjoram, and hog caul fat (fat sur- 
rounding the stomach and intestines). The pork is thoroughly 
cooked and then ground with the raw livers, hearts, and onions. 
The seasoning is added and the meat is mixed and molded into 
6-ounce balls. The caul fat is cut into approximately 7-inch 
squares into which the meat balls are placed and encased. They 
are baked in an oven for 45 minutes. 

Scrapple 

This is distinctly a Pennsylvania Dutch product and a very 
popular one in the East. Use head meat, feet, hearts, tongues, 
shoulder spare ribs, fresh Picnic shoulders, or any pork trim- 
mings that contain some fat. Liver may be used if desired. 
Twenty per cent of the meat used may be beef or veal, but all 
pork is preferable. 

Cook the meat in sufficient water to keep it covered and 
drain off the liquor when the meat separates readily from the 
bones. Remove the bones and run the meat through the fine 
knives of a meat grinder. Place the ground meat and the liquor 
in which it was cooked together in a kettle and bring it to a boil. 

The cereal to be added is best mixed with water or some of 
the meat juice, adding the juice slowly and working the cereal 
into a dough with the hand or a dough mixer and then thinning 
to avoid lumps. The diluted cereal is then poured into the cooked 
meat and cooked for another 30 minutes. This eliminates the slow 
process of stirring in the cereal and avoids the formation of 
lumps. 

The cereals used and the amounts are as follows : 

1 pound of fine com meal to 3 pounds of ground meat. 

1 pound of buckwheat or rye flour to 10 pounds of ground 
meat and (4 pound of oat meal to 10 pounds of ground meat. 
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along ■R'ith some pork shoulder meat combined ■with whole wheat 
flour as a binder makes a product that is veiy rich in minerals 
and vitamins and could properly be called *‘Vitameat.” Cook the 
meat thoroughly and grind it through the fine knives along with 
the bread. To this mixture add 4 quarts of the broth and season 
to taste with salt and black pepper (chopped onions may be added 
if desired) . Mace, celery seed, cardamon, and coriander are often 
used to add flavor. After seasoning, cook the mixture another 
10 minutes and pour it into pans or crocks to cool and harden. 

K liver sausage is stuffed into hog casings, the second cook- 
ing is done after stuffing. The sausages are then dipped into cold 
water to bleach, after which thej* are hung in a cool place to drj” 
or they may be placed in crocks without bleaching and covered 
with hot lard to preserve them for future use. 

In rural districts, the above product is often referred 
to as '‘Puddin" meat. 


Lebanon Bologna 

This is a semi-dry fermented sausage, smoked but uncooked. 
It originated among the Pennsylvania Germans in the vicinity 
of Lebanon, Pennsylvania. Since it contains no pork, it is safe to 
eat without being heat processed. 


100 lbs. fresh lean beef 
1 lb. melted lard 
6 oz. white pepper 
3 lbs. salt 
1 lb. brown sugar 


1 oz. ground mustard seed 

1 oz. ground ginger 

2 oz. sodium nitrate 
*4 oz. sodium nitrite 

2 oz. mace 


Grind the heel through the ^-inch plate and mix with the 
curing ingredients (salt, sugar, nitrate and nitrite). Spread in 
pans and set in cooler for 3 days to cure. Remove from cooler, 
remix, adding seasoning and the melted lard. Regrind through 
the 5/64-inch plate and stuff into fibrous casings 334-inch in 
diameter. It is customary to do the smoking in a wooden or wood 
lined smokehouse using wet saw dust and a temperature between 
70^-100= F. The dampers are kept closed to enable the sausage 
to “sweat” After 24 hours the dampers arc opened and the low 
temperature smoking continued for another six or seven days. 
At this time the sausages are sprayed with hot water to clean the 
outside of the casing and allowed to hang at room temperature 
for an hour or so before being placed in the 40--50= F, cooler. 
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;h contains very little meat and a large amount of com meal 
is made from tlie broth left over when making liver sausage, 
lis case the broth is thickened with com meal and buckwheat 
'heat flour as in scrapple and seasoned with salt and pepper. 


d Cheese 

Skin out the head and remove the jaw bones, eyes, and ears, 
remainder of the head and jowl are cooked along with some 
rts and tongues, if desired, and the cooked meat with the 
B removed is ground and enough broth added to make a thick 
fldge. This is seasoned -ivith salt, pepper, and marjoram to 
;e and placed in crocks where it takes on a covering of lard, 
to the excessive amount of fat present in the jowl rising to 
top. Head cheese usually is eaten cold. 


led Ham 

This is made from a cured, unsmoked ham by trimming off 
5 t of the outside fat and removing the bone. The boning op- 
tion can be made simple by opening the ham from the stifle 
it through the center of the ham to the aitch or pelvic bone, 
loning knife or sharp vegetable paring knife is necessary for 
s operation. Begin boning at the shank end of the ham and ^ 
lowing the bone closely, an amateiu- can do a fairly "eat :ob. 
ter the bone is removed, take butcher’s cord and tie the ham 
nly and securely by wrapping the cord around the ham, spac- 
; the wraps one inch apart. Instead of tying e am, por 
ikers place the boned hams in specially constructed ham boil- 
i which compress and shape the ham. 

Place the ham in a cooker with water temperature at 170 - 
5° P. and process it to an internal temperature of 155 -160 
The hams may be allowed to cool in the cooker but are more 
ten chilled in cold water and then removed from the ham mold 
be stuffed into a fibrous cellulose casing. 

immer Sausage (Farmer style) 

> lbs. lean beef 6 "’**>*® or black pepper 

) lbs lean pork 2 oz. sage or 1 oz. ground 

lbs salt mustard seed 

oz. sugar 3 oz. saltpeter (dissolved in 

1 pt. water) 

Run the beef and pork through the lA-inch plate of a meat 
rinder, add the seasoning and the saltpeter, and mix thorough y. 
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There should he twice as much broth as there is ground 
cooked meat. Before the scrapple becomes too thick, season it 
with salt, pepper, mace, thyme, and nutmeg to taste. The addi- 
tion of sage is favored by some. 

Formula for scrapple: 

For 20 pounds of cooked, ground meat use : 

2 pounds buckwheat or rye flour; 1 Ib. oatmeal 
7 pounds finely ground, untoasted com meal 
2 ounces black pepper 
10 ounces salt 
3/4 ounce mace 
ounce nutmeg 

1/4 ounce sage or i/4 ounce thyme 

The scrapple is ready to be dipped into pans when it has 
lost its raw com meal taste and is thick enough so that it piles up. 

Pig Snouts 

The ringed and much maligned pig’s snout is used extensively 
in the manufacture of Philadelphia scrapple. The jell in the snout 
gives scrapple binding qualities. We most often think of a pig’s 
snout as being an instrument of destruction, something for the 
hog to push into a hole in the fence and follow it through. How- 
ever, in France we find that pigs are used to hunt truffles, the 
delicious, highly prized underground tuberous mushroom. Pigs 
seem to be the only animal that can locate the truffles beneath the 
ground. Thus, the pig’s snout gains in stature in that it can find 
us food as well as be used for food. We find that Puerto Rican 
fishermen, who go out of sight of land to fish, carry a pig along 
in the hold. When ready to return home, they bring the pig on 
deck. He immediately points his snout in the direction of the 
nearest land and away they go. So pig snouts make compasses 
to save lives at sea. 

Pan Haus (pon hos) 

Some prefer to cook the skinned, split head (jaws and eyes 
removed), feet, kidney, heart, tongue, liver, and some shoulder 
meat together and thus use all the odd cuts in making a single 
product. After these cuts are thoroughly cooked, the bone re- 
moved, and the meat ground, the procedure is the same as if 
scrapple were being made. There is another form of pan haus 
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100 Pounds 

Extract Equivalent 

Natural Spice 

in Pounds 

Allspice 

3.5 

Black pepper 

1.5 

Black pepper (oleoresin) 

6.0 

Cardamon seed 

5.0 

Cinnamon 

1.0 

Coriander seed 

0.5 

Garlic (imitation flavor) 

0.25 

Mace 

12.5 

Nutmeg 

12.5 

Paprika (oleoresin) 

8.0 

Sage 

2.0 


The bacterial contamination of natural spices is of small 
concern since the amounts used in any product is less than 1% 
of the total. Sterilized natural spices are available. Tests have 
shown some antioxidant properties for sage, black pepper, mace, 
cloves, ginger, rosemary, and thyme in pork sausage. Cardamon, 
mustard, and coriander are aromatic spices commonly used in 
sausages, and celery seed is a popular seasoning in loaves. 

CANNING PORK, BEEF. OR VEAL 

Cat the boneless pieces of loin, ham, or shoulder into convenient 
pieces to lit the jar. Remove excess fat from the meat, brown in 
a frying pan, being careful not to let the meat get dry and hard. 
The meat can be packed raw, but it will not have as good flavor 
as when browned first. Arrange meat in clean jars. Press down 
to remove air but do not pack too tightly. Leave a half-inch head 
space. Add a teaspoon of salt to each quart of meat. Pour fat 
from the pan over the meat. A small amount of water may be 
added to the fat in the pan and the liquid poured over the meat. 
After processing, the meat shrinks and the jar is not full. This 
will not cause the meat to spoil. 

When the jars are filled, carefully wipe off the necks of the 
jars with a clean cloth, place a tested rubber on each jar, par- 
tially seal, and process in a pressure cooker at 16 pounds pressure 
for CO minutes for a pint and 70 minutes for a quart. Or meat 
may be processed in a water bath for 180 minutes for a pint and 
200 minutes for a quart. If a water bath is used, the meat should 
be packed hot and the water should be nearly boiling when the 
jars are added. The water should be kept boiling during the en- 
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EcBrintl throuRh the S/lG-inch plate and spread the sausage on 
trays. Place in the refrigerator to cure for several days and then 
stuff into hog casings. Smoke, using ^s•et saw dust, at a tempera- 
ture of lOOMlO^ F. until the sausage is a rich to dark bro^vn 
color. Discontinue the smoke but heat the sausage to an internal 
temperature of 142^ F, Store in a t|r>% cool (40M5° F.) place for 
several weeks before using. 

Dutch Loaf 

65 lbs. regular pork trim 
mings (60^ lean) 

35 lbs. veal trimmings 
10 lbs. dr>’ skim milk 
25 lbs. shaved ice 
o lbs. salt 

Grind the veal and onions through the V^-inch plate and the 
pork through the Vi-lnch plate. Place the ground veal and onions 
in the silent cutter or colloid mill, adding the ice, dried skim 
milk, seasoning, and cure. Chop for 3 to 4 minutes. Place the 
ground pork in a mixer and add the emulsion from chopper or 
mill and mix for 4 minutes. Place in pans and bake at 225*-250'“ 
F. for 3 hours or until the internal temperature of loaf reaches 
160"^ F, ^lien cool, stuff in cellulose casings to fit the loaf. 

SPICES 

The expre.ssion that “glue holds the world together” could be 
applied to spices in a slightly different sense by saying that 
“spices bring the world together,” They come from all parts of 
the world to give flavor and essence to the foods of all peoples. 

The spice manufacturer imports many of these spices in 
forms unsuitable for consumption until they are cleaned of 
foreign material and dust, and graded on the basis of quality. 
They may be ground to different degrees of fineness or the man- 
ufacturer may extract the essential oils and oleoresins from the 
spices for soluble spice extract seasoning. These can be secured 
in the liquid form or coated on salt and sugar. 

The soluble spice is favored where the inclusion of a natural 
spice would discolor the product, such as sage in pork sausage 
(use soluble sage) . The flavor retention beriveen natural spices 
and the soluble oil is no different if the product contains equiv- 
alent quantities of the active spice. 


4 lbs. fre.sh onions 
8 oz. white pepper 
2 oz. sage 
2 oz. sodium nitrate 
Yt. oz. sodium nitrite 
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Summer Sausage or Gervelat originated in Germany and is 
considered to be the most popular of the semi-dry sausages. 

Chorizos is a Spanish pork sausage that is coar'sely gi-ound 
and seasoned with Spanish Pimento and sweet red pepper. It is 
stuffed into hog casings (4-inch links) and given a light smoke 
and then air dried. The sausages weigh about 3 ounces each. 

Capacola is made from boneless Gaia butts and is the Ameri- 
can substitute for Italian Coppa forte (forte meaning strong), 
referring to the red pepper pods used in seasoning. 

Coppa Picante are Gala butts that have been cured and 
coated with black pepper. They are molded in square shape and 
wrapped in cellophane in 2 to 3 pound weights. 

Caserta Peperoni is an Italian product consisting of 75% 
pork and 25% beef, stuffed in hog casings and linked in pairs (12 
ounces to each piece) . Peperoni are red pepper pods and Gaserta 
is a town in southern Italy. 

Farmer Saitsage originated with the farmers of northern 
Europe and is made of 65% beef and 35% pork. It is chopped 
medium fine, seasoned, stuffed in beef middles, and heavily 
smoked. Each piece weighs from 1 to 2 pounds. 

Gothaer is a summer sausage reported to be impossible to 
manufacture in any but the winter months (believe it or not). 

Goteborg sausage takes its name from the Swedish to\yn of 
Goteborg. It is composed of 60% beef and 40% pork that has 
been chopped coarse, seasoned, and stuffed in beef middles. Each 
smoked piece weighs about ly^ pounds. 

Holsteiner is the same as Farmer except the ends are tied 
together (sometimes called horse-shoe sausage). Dried and 
smoked, it appears on the market in pieces weighing about 1 
pound. 

Meit is a semi-dry, 100% pork sausage intended for cook- 
ing (it can be fried or boiled). It is a smoked product coming 
in half-pound pieces. 

Mortadella sausage originated in the city of Bologna, Italy, 
from whence our common ring Bologna received its name. It is 
75% pork and 25% beef and the seasoning contains some garlic. 
Placed in beef bladders, this sausage is not smoked but is pres- 
sure steamed for severai hours and then dried. Pieces weigh 
from 5 to 7 pounds. 

Prosciutti (pronounced Proshooti) is a dry-cured (black 
pepper included) Italian ham. 
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tire processing time. Remove the jars from the processing con- 
tainer os soon as time is up and complete the .seal. Stand the 
jars in an upright position to cool. 

jVIahe sausage into cakes, brown, and can them in the same 
way. 

Gas or electric ovens wdth heat controls may be used to 
“ovenize” canned meats. In this method the meats are placed in 
cans or jars in the raw state, adding salt and water as explained 
above. Tins are sealed, but glass jars are only partially scaled 
before placing them in the oven. Set the oven temperature at 
300'=’ F. and allow two hours* processing for pints and three hours 
for quarts. If meats are browmed before being placed in jars, 
the time for processing at 300'’ F. may be reduced by one-half. 
The glass jars are sealed tight upon removal from the oven. Do 
not place cold gla.ss jars in a hot oven as the glass is likely to 
crack. 

Pickled Pig’s Feet 

Remove the hoof section of each foot and make sure that the 
feet are clean and free from hair. Place them in a 75® pickle for 
several weeks and cook, chill, and remove the meat from the 
bone. Place the boned meat in clean jars, add a solution of equal 
parts of water and vinegar, with a pinch of pepper and a tea- 
spoonful of salt per pint jar. The vinegar solution must he put 
on hot. Seal the jar and set in a cool place until used. 

FANCY SAUSAGES (DRY AND SEMI-DRY} 

Most of these sausages are of European origin and take their 
name from the town in which they originated. The peculiar 
wrapping and twining are old world identification features. They 
are either drj’ or semi-dry and in most cases are ready to serve 
without any further cooking. The semi-dry sausages are fairly 
perishable and should be held under refrigeration or in a dry, 
well-ventilated, or air-conditioned room in which the temperature 
range is narrow and below 50® F. 

Uneven temperatures cause sweating, and a moist sausage 
siirface is, unfortunately, ideal for the development of molds. 
White molds are not serious as they can be wiped off with a 
damp cloth but other molds may require the sausage to be soaked 
in cold W’ater and scrubbed with a stiff brush, ilolds are objec- 
tionable and should be avoided. 
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stitute the filling. The roasting period is from 2 to 3 hours, 
depending upon the size of the roast. Large quantities of pig 
stomachs are used in the manufacture of sausage. 

Tripe 

The first and second (rumen and reticulum) stomachs of cat- 
tle make up the bulk of the tripe sold under that name. Pig, calf, 
and sheep stomachs are also made into tripe but are put to a dif- 
ferent use. To clean the cattle stomachs, scald at 128°-130° F. 
for 15 to 20 minutes, using one pound of soda ash per 25 gallons 
of hot water. When the stomach lining is loose, scrape with a 
dull knife to remove the lining, and give several washings. Tripe 
is considered to be clean when the water squeezed from it is as 
clean as the rinse water. The cleaned tripe can be cut into large 
or small pieces and pickled in a 60*^ salt brine or cooked and 
pickled in a weak salt and vinegar brine. If it is preserved in 
dry salt and air dried for future use, it should be stored in a 
cool dry place. 

Casings 

The small intestines are cleaned and used for sausage cas- 
ings. On the farm it is best to clean them while fresh. The only 
tools necessary for cleaning are a piece of flat, smooth-surfaced 
board and a straight-backed knife. Cut the casings into con- 
venient lengths (G to 10 feet) and start scraping with the back 
of the knife at a point midway between the ends. This eliminates 
having to push the contents the whole length of the 6 to 10 foot 
piece. With the casing on the smooth-surfaced board and the 
pressure exerted hy the smooth straight back of the knife, noth- 
ing but the clean membranous walls of the intestine will remain 
and the turning of the casing for further cleaning is not neces- 
sary. In large scale operations, intestines intended for casings 
are soaked and slimed and then run through scrubbing machines. 
The cleansed casings are salted if they are not to be used for sev- 
eral days. Dry salted casings can be purchased from packers or 
casing houses in hanks or tierces at so much per pound. Salted 
casings must be soaked and rinsed free of salt before using. 

Calcium Pectinate 

A new pectinate material which can be made from citrus peel 
or apple pomace and which can be used as a soluble protective 
covering for sausage and other meat and food products was de- 
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Sopressata (a Avord used to designate any sausage stuffed m 
crinkly hog middles) consists mainly of pork that is coarsely 
chopped and has Avhole black peppers as one of its condiments. 

Salami, of Avhich there are a number of varieties, is char- 
acterized by its coarse chop and spicy flavor. Practically all con- 
tain garlic and have as their containers either sewed hog casings, 
beef middles, sewed beef casings, beef bungs (cooked salami), or, 
as in the case of Kosher Salami, kosher beef weasands. Pork is 
the main meat used, along with some beef. Salami is distinctly 
an Italian sausage with different variations of rivining or cord- 
ing. B. C. Salami, for example, has only a few vertical and hori- 
zontal cordings, whereas Genoa Salami has many wrappings of 
twine, both vertical and horizontal, in basket weave effect. Some 
of the Salami sausages on the market are as follows: B. C. 
Salami; H. C. Salami; Genoa; Savona Genoa; Milan; Arles; Nola; 
Sicilian or Sicani; Lola; Cooked Salami; Liguria Salami; L«om- 
bardia; Kosher Salami; Alessandria; Lazio; Novaro; Catania; 
Bobbio ; Sorrento ; Ancona ; Capri ; Corti ; Cotto ; De Lusso Genoa ; 
Golden West Milano; Cotechino; Salamina Corti; D'Annunzio; 
La Triestina; Caruso Genoa; Fiume; Margherita Salami Cotto; 
Margherita Milano ; Venezia; and others. 

Thuringer is a summer sausage that originated in Germany 
in the ancient province of Thuringia. It consists mainly of beef 
with a small amount of pork and generally comes in 6 to 8 pound 
pieces. 

Use of Intestinal Tract 

Pig stomachs are trimmed and cleaned, and either made into 
sausage containers or cooked as tripe for sausage manufacture. 
The inner linings of pig stomachs are used in the manufacture 
of pepsin. 

Roasted Pig Stomach 

A practice among the Pennsylvania Germans is to make an 
opening in the stomach about 3 inches long where the gullet 
makes its entry. The stomach is turned inside out and washed 
thoroughly. It is then immersed in hot water (150° to 160° F.) 
to loosen the lining and fadlitate its removal. Another method 
is to remove the lining without scalding, in which case it is neces- 
sary to wear canvas gloves in order to grip the membrane. 

Several pounds of sausage mixed with sufficient bread and 
diced potatoes, and seasoned with parsley, salt, and pepper, con- 
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content of sausage. This regulation is based on the theory that 
meats contain water and protein in a pi’oportion of less than 4 
to 1. Moulton, Trowbridge, and Heigh at the Missouri Agricul- 
tural Experiment Station found that fat-free flesh of animals at 
different ages varied from 80% water and 17.5% protein in 
calves at birth (4.6 to 1 ratio) to an average of 76.5% water and 
21.88% protein in fresh beef (3.5 to 1 ratio). Fresh pork fat 
ran 7.5% water and 1.5% protein (5 to 1 ratio) with fresh beef 
fat testing 20.5% water and 4.8% protein (4.2 to 1 ration). 

To make a product of the texture and consistency desired by 
the trade it has been found necessary to add water to sausage 
formulas or recipes. 

Since the meats are run through a chopper equipped with 
rapidly revolving knives that cause the mass to heat because of 
friction, the water is added in the form of ice to keep the mass 
cool. A great deal of cured beef and pork, which has lost moisture 
in curing, is used. Cooking and smoking result in further drying 
and unless water is added in the manufacturing process, the 
product will be too dry. The Government recognized this fact 
when it ruled that 3% to 10% water above that calculated by 
multiplying the protein content of the sausage meat by four 
might be added. On this basis, a batch of sausage analyzing 15% 
protein may contain 4 times 15% or 60% water, plus an addi- 
tional 3% for non-cooked sausage and 10% for cooked. 

The Use of Nitrate and Nitrite in the Curing of Sausage 

Not more than 3 ounces of either potassium or sodium ni- 
trate, nor more than ounce of nitrite, per 100 pounds of meat 
are permitted by federal regulation (B. A. I. order dated Oct. 
19, 1925). If both are used in a mixture, the nitrite must not 
exceed 14 ounce and the additional nitrate must be such an 
amount as not to give a total of the two in excess of 3 ounces. 

FEDERAL LEGISLATION REGULATING SAUSAGE MAN- 
UFACTURE (B.A.I. ORDER 211, REVISED) 

Beg. IS, Sec. 9, Paragraph 1 

The only animal casings that may be used as containers of 
any meat or product are those from cattle, sheep, swine, or goats. 

Reg. IS, Sec. 6, Paragraph 4 

Sausage shall not contain cereal, vegebible starch, or vege- 
table flour, individually or collectively, in excess of 3.5%. 
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veloped by the Bureau of Agricultural and Industrial Chemistry. 
The meat or meat product is dipped into the warm calcium pecti- 
nate solution (gels at 104° F.) for three seconds, removed, and 
the gel coating dried in a current of warm air for 30 minutes. A 
firm film coating of good strength is formed and the treated pro- 
duct can be stored. Boiling the product dissolves the film and in 
frying or roasting the coating can be consumed with the meat as 
it is tender and edible. 

Chitterlings 

The small and large intestines of hogs are emptied and 
rinsed thoroughly but not scraped. When cooked in this form 
they are commonly known as ‘‘chittlins.” They are relished by 
certain races of people. 

Fried Pig Skins 

Meat Inspection Division memorandum No. 119 permits the 
use of names such as "Fried Pork Skins/' "Fried Bacon Skins,” 
or "Fried Bacon Rinds” to designate the finished product when 
fried pork skins are prepared from skin removed from smoked 
pork bellies. 

Pronto Pups (Wieners dun in a bun) 

A wiener or frankfurter is impaled upon a wooden skewer 
and dipped into a quick cooking bread coating. With 14 to % of 
an inch of coating adhering, the wiener is placed in an oven and 
baked. 

Spud-dog 

Bore a 34 ,-iiich hole lengthwise through the center of a 
potato, insert a skinless wiener and bake. 

Smoked Sausage 

Country style sausage is supposed to be better for smoking 
because the added beef makes it a leaner product that will not 
shrink and wrinkle in the smokehouse. This is true when the 
heat of the smokehouse is too high ; however, a temperature be- 
tween 90^^ and 100° F. will not wrinkle an all-pork sausage, and 
a 5 to 7 hour smoke is generally sufficient. 

ADDED WATER IN SAUSAGE 

Reg. 18, Section 6, paragraph 5, of the Bureau of Animal In- 
dustry Order 211 as amended was set up to control the water 
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product shall be marked with the specific name of each of such 
added ingredients, either on the product, on the labeled package, 
or in the case of small varieties not packed, on the links bearing 
the inspection legend. 

Reg. 17, Sec. 9, Paragraph 3 

When meat food products in casings other than sausage are 
placed in wrappers, cartons, or other containers, they must be 
labeled “imitation” and the ingredients stated except the follow- 
ing products that are labeled with their true names: coppa, 
capacola, lachschinken, bacon, i)ork loins, pork shoulder butts, 
and like cuts prepared without added substance other than cur- 
ing materials or condiments; meat rolls, bockwurst, and similar 
products in casings which do not contain cereal or vegetables; 
head cheese, souse, sulze, scrapple, blood pudding, loaves, lunch- 
eon meats, and chili con came. 

Reg. 18, Sec. 7, Paragraph 2 

Sausage prepared or packed in oil shall be heated to a tem- 
perature of at least 160° for not less than 30 minutes. 
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Reg. 18, Sec. 6, Paragraph 4 (a) 

The term “sausage” shall be construed to include head 
cheese, liver pudding, and blood pudding. 

Reg. 18, Sec. 6, Paragraph 5 

For the purpose of facilitating grinding, chopping, and mix- 
ing, not more than SS-o of water or ice may be added to sausage 
which is not smoked or cooked; sausage of the type which is 
smoked or cooked, such as Frankfurt style, Vienna style, and 
Bologna style, may contain not more than lO^c of added water 
to make the product palatable. 

Reg. 18, Sec. 6, Paragraph 13 

Milk, skimmed milk, dried milk, dried skimmed milk, malted 
milk, and analogous substances and products which may be ap- 
proved for such purposes by the Secretar>' of Agriculture, may be 
added to sausage, provided their use does not result in added 
water or moisture in excess of the amount permitted in Para- 
graph 6 of this Section. Sausage shall not contain any dehy- 
drated milk product in e-xcess of S.Sfo and if cereal, vegetable 
starch, or vegetable flour is also added, the combined amount 
of these materials and dehydrated milk product shall not ex- 
ceed 3.5%. 

Reg. 16, Sec. 3, Paragraph 2 

Casings that are colored and used as containers of meat or 
meat product shall be legibly and conspicuously marked by 
branding or printing thereon one of the statements as follows: 
“Artificially colored,” or “casing colored.” 

Reg. 18, Sec. 6, Paragraph 2 (Revised) 

There may be added to meat and meat products common salt, 
sugar, wood smoke, cider vinegar, wine vinegar, malt vinegar, 
sugar vinegar, spirit vinegar, pure spices, saltpeter, nitrate of 
soda, and nitrite of soda. Benzoate of soda may be added to meat 
and meat products only when declared on the label. 

Reg. 16, Sec. 3, Paragraph 1 

When cereal, vegetable starch, starchy vegetable flour, or 
a dried milk product is added to sausage within the limits pre- 
scribed under Paragraph 13 of Section 6 of Regulation 18, the 
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on the hind quarter. During the war emergency, one rib was cut 
on the hind quarter. 

The quartering is done by inserting the knife at the desired 
spot below the rib eye muscle and making a smooth cut, fol- 
lowing the rib through the eye muscle to the backbone. The knife 
edge is then reversed and the cut extended in the other direction 
until within six to eight inches from the edge of the flank. The 
backbone is severed wih a saw and the fore quarter allowed to 



Fig. 16.1 — Chicago style. 




XVI. 

THE BEEF CARCASS 
AND ITS CUTS 


Unlike the cutting of veal, lamb, and pork, the methods of 
cutting beef are varied, differing somewhat in practically every 
section of the United States. The primari* reason for this condi- 
tion is traceable to the bujung habits of the public which more 
or less resents a method of cutting which does not furnish the 
traditional cuts. An outstanding example of this condition is 
found in Philadelphia and vicinity where the “pin bone" roast 
and the “bolar” roast are cuts unheard of in other sections of the 
country. 

The greatest standardization in cutting beef exists through 
the Middle West and West and the method used is referred to as 
the Chicago or Western style of cutting beef. The method em- 
ployed in the Eastern Seaboard States is known as the New 
York or Eastern stj’le of cutting beef. A third method which 
^vill be referred to in this text as the “National" style of cutting 
a beef carcass, ■was developed by the National Livestock and 
ileat Board by combining what they considered were the best 
of the various methods employed in all sections of the United 
States. This style is representative of the best method of cut- 
ting for the proper utilization of the different cuts, and w'ill be 
the only one discussed here in detail. 

RIBBING OR QUARTERING 

A beef carcass consists of two sides, the right or tight side (the 
kidney hugs the carcass), and the left or loose side (the kidnej- 
hangs away from the carcass). A side of beef is ribbed or quar- 
tered by dividing it into a fore and a hind quarter. In quartering 
beef, all the ribs are left on the fore quarter for the Brookljm 
and Philadelphia markets but three ribs are included on the hind 
quarter for the Boston market. other markets cut one rib 
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The Fore Quarter 

When handling beef in the quarter, the left fore quarter is 
carried on the right shoulder by placing the arm under the shank 
as a hold for balancing, and then walking against the quarter 
until it rests on the shoulder; the right fore quarter is carried 
on the left shoulder. When placing a fore on a meat hook, the 
outside of the quarter should be against the body of the carrier 
and the quarter should be hooked near the rib end of the plate. 



Fig. 16 3 — National style 
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on the uncut flunk end from which it is easily severed with 

''Ihe number of rihs left on the 
eentuge of the auurter to h an, ribs 

rpresttforfy 46% to 47% of the side. One-rib hinds represent 
48^0 of the side. 
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Fig. 16.2 — Bovine anatomy. 
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catching t^vo ribs. When placing a fore quarter on the meat cut- 
ting block, the inside is placed down on the block for the National 
style of cutting, but the reverse is true when following the Chi- 
cago style. 

Wholesale Cuts (Fore Quarter) 

A fore quarter, when cut Chicago style, is divided into chuck, 
rib, and plate. Plates, in turn, are divided into shank, brisket, 
and short plate. The same wholesale cuts are made in the Na- 





334 


THE MEAT WE EAT 



Fig. 16.4».Percentages of 'wholesale hind quarter cuu, Chicago style. (Couf' 
tesy, Armour & Co.) 
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tional style of cutting but differ in that the arm of the chuck is 
left on the plate or rattle. 

Separating the Back and Rattle 

Having located the shoulder joint (where the humerus joins 
the scapula), the cut is made from a point on the rib where the 
muscling is thinnest to a position about an inch below the shoul- 
der joint, when a sharp upward swing is made across the joint. 
The blade bone lies almost at a right angle to the arm bone, 
making it necessary to swing through at an angle. Pressure is 
then exerted on the shank so it may be disjointed from the blade 
bone and the ribs sawed. 

The Rattle 

The rattle consists of the arm, shank, brisket, and short 
plate. The heavy muscle back of the arm bone is called the clear 
cut shoulder or the shoulder clod. This makes a very desirable 
pot roast or may be cut into steak for Swissing. On the Phila- 
delphia market, the lower half of this cut is called the bolar 
roast, Australians’ name for shoulder clod is bladebone steak 
meat. 

The meat in front of the arm bone is removed and can be 
made into a shoulder arm roast, although it is better suited for 
stewing or ground meat. In the Chicago style of cutting, the 
arm is cut into arm roasts (also called cross rib roasts) or arm 
steak by cutting across the arm bone. 

The thin end of the fourth and fifth ribs is cut into a brais- 
ing piece called the English ctd. The fore shank is cut into shin 
soup bones or ti'immed out for ground beef (Jiamburg) . 

The brisket is boned and may be rolled and used as brisket 
roll for pot roasting or it may be diced for stewing, cut into one- 
inch square for New England dinners, or corned as one flat piece. 
'This last is the most general use made of briskets. 

The skirt is the diaphragm muscle on the inside of the fore 
quarter. It is removed by cutting close to the plate. After a 
small strip is cut from the outside edge, the membrane is easily 
pulled from both sides. The skirt can then be rolled and skew- 
ered and sliced into shirt steak patties. 

The plate is cut either across the rib, making strips too to 
three inches wide, which are then rolled (short rib roll) for a pot 
roast or cut into individual short ribs. It may also be boned and 
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Fip 1C 8 — Cuts from the hmd quarters (A) IlcmoMnj' the flank from a 
lund, (B) pulhnfr out the flank steak after the memtjrano %\ns removed 
(C) separating the round from the rump and loin, (D) the face of the 
round shovvinfr the location of 1 the sirlofn or round tin 2 the oje 
of the round 3 the top round, and 4 the Iwttom round, (K) rtmovinjj 
the round tip or knuckle cut. 
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made into a plate roll for pot roasting or cut into stow or gi-ound 
meat. 

The Chuck 

Five ribs are cut on the chuck. Roasts made from this cut 
are kTlo^YIl as chuck or blade rib roasts and arc used for pot 
roasts. Steaks cut from the same position are called chuck steak 
or blade steak and in the better grades of beef arc suitable for 
Swissing. The shoulder joint is used for a soup bone. 

The chuck may be boned and divided into top (outside) and 
bottom (inside) chuck. The division is made along the blade 
bone. The neck is removed two to three inches farther back than 
in the Western style and includes the prescapular lymph gland 
which is a large fat gland lying in the base of the neck. This 
gland should never be included in a retail cut but is removed and 
sold with the shop fat. The neck can then be rolled, covered with 
sheets of cod fat, and tied into a neck roll, or sold as ground meat, 
as meat for making mince meat, or for stew. The wide yellow 
band located along the top of the shoulder is called the “back 
strap.” In Australia it is called the “paddy whack.” It consists 
of elastin and is insoluble in water. 

The Rib 

The rib will consist of anywhere from five to eight ribs, de- 
pending upon the number of ribs that were left on the hind quar- 
ter. The sixth rib contains the tip of the blade bone and is not 
as suitable for a standing rib roast (bone in) as the remainder 
of the ribs. Removing the blade bone and the rib and making it 
into a roll is generally recommended, although it can be made 
into an outside and inside roll, a practice that is well suited to a 
heavy sixth rib. In the Philadelphia area, the fifth and sixth ribs 
are cut as a two-rib roast and find wide use in the restaurant 
trade. 

A rib roast with the inside projection of the backbone cut 
off and the rib sawed in two at the end of the rib eye muscle is 
called a standing rib roast, A rib with a two-inch piece of the 
rib removed midway between the rib end and the backbone to 
permit the end to be folded over is called a folded rib roast. A 
boned and rolled rib is termed a rib roll. 

A recent practice is to cut out the rib eye of the better 
grades of ribs and serve them as club steaks. The thin end of the 
rib is then used for short ribs. 
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mately 40% of the flank is shop fat, depending upon the grade 
of beef. 

Round 

The butcher’s round is separated from the rump and loin 
by making a cut in back and close to the aitchbone and parallel 
to its posterior end. The main difference between the two styles 
is that part of the bottom sirloin (Chicago style! is left on the 
round cut (National style) known as the sii’loin tip or “round 
tip.” This is a distinct advantage since it permits the round tip 
steak to be cut across the grain, whereas in the Chicago style the 
bottom sirloin (part of round tip) is cut with the grain. It also 
reduces the size of the sirloin steak which is a decided advantage 
in this age of small cuts. 

Round steak may be cut as one large slice but a more satis- 
factory method is to bone out the separate large muscles of the 
round. Locate the stifle joint and make a cut parallel to the round 
bone (femim) on the top side. Then turn the round with the 
bottom round up and follow the membrane that separates the 
bottom round from the sirloin tip. Loosen the patella or knee- 
cap and pull the round tip from the round bone. This cut is 
also called the “knuckle” piece in the dried beef set. 

The top round, eye of round, and bottom round muscles are 
more readily marketed as steaks or roasts of the proper size than 
they would be otherwise. The top rotind muscle furnishes a 
higher quality steak than either the eye or bottom round and is 
generally priced higher than either of the other cuts. It is suita- 
ble for making chip steak which are slices cut either No. 5 or 
No. 6 on the slicing machine. So-called ducks can be made by 
cutting a top round steak one to one-and-a-half inches thick and 
making a pocket in it for stuffing. Birds are made from top 
round when cut one-fourth inch thick and divided into three-inch 
strips. The housewife rolls a filling or bacon strips into these 
strips in the manner of making a jelly roll. Top round, cut from 
one to two inches thick, is also an excellent cut for Swiss steak. 

The eye muscle of the round is one of the most inviting cuts 
of beef, being mistaken by the average customer for the fillet of 
beef (tenderloin) . It is cut into single or double slices for Swiss 
steak and is a verj’ handy cut from which to make individual 
cube steaks (one-half inch thick slices run through a cubing 
machine) . It is used also ns a pot roast. 
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The Hind Quarter 

A hind quarter is balanced on the shoulder of the carric 
with the outside resting on his shoulder and the flank next t 
his neck to avoid the sharp edge of the backbone. The shan 
should be to the rear so that ho may either back up to a hook c 
slide the quarter down into his arms with the hock up. 

A hind is placed on the cutting block with the outside on th 
block. 

Wholesale Cuts 

The wholesale cuts in a hind quarter consist of a butcher 
round (minus rump), round (with rump), rump, loin (wit 
flank, kidney, and suet), trimmed loin (flank off, kidney an 
suet out), loin end or hip loin, short loin (kidney and suet in! 
trimmed short loin (kidney and suet out), and flank. In th 
Eastern style of cutting the butcher’s round represents aboi 
209r, the rump the loin end 8%, the short loin 8%, th 
flank 3V2%» and the kidney of the carcass. 

Removing the Flank and Kidney 

The kidney or knob is pulled out but care must be taken t 
remove only the knob and not the fat next to the loin. 

To remove the dank, start up on the round and circle th 
round until the outside flank muscle is reached, then cut throug 
the flank to a point on the rib where the muscle is the thinnes 
(a full span of the hand from the backbone). The O.P.A. star 
dard was a 7- or a 10-inch rib. 

The membrane is removed from the inside of the flank an 
the pear-shaped flank sfeafc pulled out. The flank steak shoul 
be scored (cut across the meat fibers) if it is to be used as 
steak for Swissing or it can be rolled lengthwise around a cor 
of beef suet wnth skewers spaced one inch apart; this permit 
cutting the muscle into flank fillets. The trade often request 
the retailer to make a pocket in the flank steak for stuffinj 
This requires a sharp knife, and the opening should be mad 
along the side of the muscle. A more satisfactory way for th 
housewife to fill or stuff a flank steak is to roll the steak lengtt 
wise around the filling, placing strips of cured bacon over th 
top side for self-basting purposes. The thick, meaty end of th 
flank can be cut into a square or rectangular flank roast with 
pocket for stuffing or used for stew or ground meat. Approxi 
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16.9-Cul, J5\h’’oiouJd thST^hTe 

the round by '“‘‘“K „und pot-roo,t; (B) the tetlom or 

knuckle joint; (C) (D) the eye of the TX>und (^emi 

^g^^g£^e„ddouh.e.eet,B,thetopor 
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Fie 10 10 — Cuts from lorn and rump (A) Cutting tlie rump from the Join, 
(B) a boneless rump roast, (C) cuttmp a sirloin steak from the rump 
end of the hip loin, (D) a T bone steak cut from the nb end of the 
short loin, (E) a porterhouse steak cut from the hip end of the short 
loin, (F) club steaK cut from the extreme nb end of the short loin (in- 
cludes no tenderloin muscle), (G) a mock turtle of beef, made from 
U\o flank steaks a\hich have been scored and cut o%al In shape Ground 
beef or snusape is placed between the two steaks in such a manner as 
to rabc the top •?tenk and pi>e it the cun.ed appearance of a turtle's 
shell Split wieners arc us^ for leps and flank steak tnmminpa for 
the head and tail 
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or wedge bone sirloin. The pin bone section is made salable by 
removing the hip bone. 

The short loin (hip bone to last rib) is the section from 
which some of the most desirable steaks are secured. The first 
four or five steaks taken from the hip end are called porterhouse 
steaks. They have a fairly large tenderloin muscle and plenty 
of kidney fat. The tenderloin imtscle (the small muscle under 
the backbone) tapers out as it approaches the ribs and cuts from 
this end are termed T-bonc steaks. The porterhouse and T-steaks 
contain the T-shaped bone and are often called T-bone or porter- 
house interchangeably. The several steaks cut from the rib end 
of the short loin are called club steaks. They do not contain any 
tenderloin muscle. 

The Boneless Loin 

A beef loin when boned consists of three boneless cuts; (1) 
the loin strip (top muscle of the short loin), (2) the boneless 
sirloin (loin end muscle), and (3) the fillet or tenderloin muscle. 
The steaks cut from the loin strip are called strip steaks. They 
appear on menus either as club or sirloin strip steak. 

Larding 

The introduction of strips of pork fat into the body of lean 
roasts by means of a larding needle is known as larding. It is 
not used to any large extent since the practice of pounding sheets 
of cod fat for covering lean roasts was introduced. 

A CUTTING TEST 

A vendor of meats must know the approximate per cent of all 
the trimmed (ready to sell) retail cuts that can be made from 
a primal cut or carcass of the grade he is handling. Some depend 
upon reputable price-making charts, while others determine their 
own prices. To do this, it is necessary to make a cutting test 
which means that a wholesale cut, quarter, saddle, side, or car- 
cass of a specified grade must be cut to determine the salable 
meat in pounds and percentage. After these tests have been made 
and the x>ercentages determined for the method of cutting em- 
ployed by the retailer, providing these tests cover all grades sold 
in that particular shop, it will not be necessary to make further 
tests, except for occasional checking. 



THE BEEF CARCASS AND ITS CUTS 


347 


Cutting Test on a Fore Quarter of Choice Beef 
National Style 

Material — Beef Fore Grade — Choice Weight — 174 Lb. 

Assumed Cost per Lh. — 30c Totai Cost — $52.50 


3314 % of cost ($52.20) equals $17.40, which is 25% gross 
profit on sales. 


Cut 

Lb. 

Oz. 

Per Cent 

Retail 
Price 
Per Lb. 

Value 


Boneless 

Clear cut 
shoulder 

8 

8 

0189 

65 

5 52 

Suppose a fore 
quarter of beef 

Top chuck roll 

14 

0 


69 

8 26 

of the same grade 

Bottom chuck 
roU 

20 

0 

1149 

60 

12 00 

weighs 155 pounds 

Fore shoulder 
roll 

4 

12 


45 

2 13 

To determine the 
yield of the retail 

Bnaket roll 

12 

8 


55 

C 87 

cuts, multiply 
the 155 pounds by 

Hamburg 

34 

8 

1983 

47 

16 22 

Bht 

20 1 


1149 

03 

60 

' the figures m the 

Bone 

29 


1CC6 

01 

29 

percentage column 

Bone m 

Standing rib 

Short rib 

20 ! 
10 , 

12 

1149 

0G18 

70 

35 

14 00 

3 76 



174 


100% 


$69 65 
$52 20 

cost 


SG9 Go — S52 20=S17 -15 (25% gross profit on sales) 


effect of chilling: and withholding feed as against warm housing 
and adequate feeding. When the cattle were chilled and fed, no 
dark cutters were produced, while those from which the feed 
was withheld in addition to the chilling produced some dark cut- 
ters. 

A test on commercially fed cattle to check further the effect 
of chilling and withholding feed on the color of beef substanti- 
ated the former results, indicating that dark cutters are produced 
in direct relationship to the severity of the treatment given the 
cattle prior to slaughter. 

Ijaborator>* Problem 

Furnished with a beef loin with kidney and suet in, the 
wholesale price of which is . cenUs per pound, bone the cut and 
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DARK CUTTING BEEF 

The color of beef muscle will vary with the age of the animal, 
ranging from the bright cherry red in yearlings and two-year- 
olds to the deeper shades of red characteristic of older animals. 
Occasionally the meat from one of these younger, well finished 
animals that would ordinarily have a bright red color, will have a 
very dark red color, in fact so dark that it appears somewhat 
black. This dark cutting beef had been a rather vexing problem 
to the producer and processor of meat and it was not until 1940 
that some light was shed on the probable causes. 

In the fall of 1938, the National Livestock and ^leat Board 
initiated the study of the factors responsible for dark cutting 
beef. The technical committee appointed was made up of members 
of the research staffs of the National Livestock and Meat Board, 
the American Meat Institute, Armour & Co., Swift & Co., and 
Wilson & Co. Numerous cooperating agencies made the facilities 
for this work rather impressive. 

The first record made on 308 4-H Club calves shown at the 
1938 International Livestock Exposition showed that 2.6^ were 
black, 6.85& dark, and 9.4% shady. The greatest number of dark 
cutting cattle came from the packinghouse that held the calves 
in outdoor pens (exposed to the cold). Studies made on the rib 
eye muscle of these cattle revealed a correlation behveen the 
color of the muscle and its water extractable sugar content. Dark 
cutting muscle contained .03%; shady muscle .11%, and light 
colored muscle .18% sugar. The pH of dark muscle was found to 
be 6.53, shady muscle 5.68, and light muscle 5.58. 

Studies made on 228 cattle during the summer of 1931 indi- 
cated that the incidence of dark cutting beef is not increased by 
fasting the steers as long as three days. Where experiments 
were repeated on cattle exposed to severe weather conditions 
with insufficient food, the percentage of dark cutters increased. 
An experiment in which insulin was administered to the cattle 
showed that it was possible to produce dark cutting beef by de- 
pleting the muscles of their extractable reducing sugars. 

It was found that the oxygen uptake capacities of dark 
muscles were greater than the light colored muscles, demonstrat- 
ing a correlation between the water extractable reducing sugars 
and the color of the muscle. 

A test made on 122 4-H Club steers from the 1941 Inter- 
national Livestock Exposition was designed to determine the 
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Summary ot Carcass-yields.’’ 


Chicago Style of Cutting 

New York Style of Cutting 




Corn* 




Com* 

Cut 

Cho ce 

Good 

mercial 

Cut 

Choice 

Good 

Riercial 


Grade 

Grade 

Grade 


Grade 

Grade 

Grade 


% 

% 

% 


% 

% 

% 

Hmd quarter — 1 rib 




Hind quarter — ! rib 




TntniDed relaA cuts 

ai 28 

33 00 

36 30 

Tnmmed retail tula. 

29 OS 

31 55 

34 25 

Lean trimmiaes 

1 72 

1 75 

2 20 


1 31 

1 35 

1 70 

Stew meat and kidney 

2 35 

2 25 

2 SO 


3 16 

3 20 

3 20 

Suet cod and shoo fat 

9 00 

6 25 

2 80 

Suet cod and shop fat 

9 02 

6 00 

2 85 

Waste and shrinkage 

3 65 

3 85 

4 20 

Waste and shrinkage. 

5 40 

5 90 

6 00 

Total 

48 00 

48 00 

48 00 

TotaL 

48 00 

48 00 

48 00 

Fore quarter — 12 riba 




Fore quarter— 12 nbs 




Trimmed retail cuts 

36 80 

36 60 

36 31 


35 DO 

35 60 


Lean trimnunga 

2 45 

2 10 

1 55 

Lean ‘nmimngs 

2 96 

2 60 

2 05 

Stew meat 

6 00 

6 15 

6 75 

Slew meat 

5 89 

6 00 


Shop fat 

1 25 

75 

60 


1 54 

80 


Waste and shrinkage 

5 50 

6 40 

6 76 

Waste and shrinkage 

5 71 

7 00 

7 45 

Total 

62 00 

52 00 

52 00 

ToUl 

52 00 

52 00 

52 00 

Carcass 








Trimmed reta 1 cuts 

68 08 

"0 50 

72 6} 


61 93 

67 15 


Lean trimmings 

17 

85 

3 75 

Lean triinimngs 

4 30 

3 95 

3 75 

Stew meat and ludnev 

35 

40 

9 25 


9 Oo 

9 20 

10 50 


10 25 

00 

3 40 


10 56 

6 SO 

3 40 

Waste and shrmkage 

IS 

10 25 

10 06 

Waste and shimkage. 

11 11 

12 90 

13 45 

TotaL 

100 00 

too 00 

100 00 

TotaL 

100 00 

100 00 

100 00 


*Courte3y U S D A 


Retail Cuts in Hind Quarter (Chicago Style).’^ 


Cut 

Prime 

Choice 

Good 

Com- 

mercial 

Utility 


% 

% 

% 

% 

% 

Ground beef from hind slinnlv 

3 9 

3 G 

4 3 j 

1 1 

4 5 

Heel of round 

4 5 

4 5 

4 8 

5 0 

5 S 

Hound Btcaka 

21 6 

21 7 

2G 2 1 

27 2 

28 3 

Rump (knuckle ouO 

8 C 

8 7 

8 8 

8 2 

S 5 

tVetlRe and round bone sirloin 

8 4 

8 5 

9 9 

9 5 

9 2 

Double bone sirlom 

5 7 

5 8 

n 3 

0 4 

7 3 

Hip bone sirloin 

3 7 

3 7 

3 G 

3 7 

3 7 

Porterliou’»e steaks 

5 9 

(i 0 

C 9 

0 2 


T-bone steaks 

7 2 

7 2 

G 9 

fi 0 

G 0 

Club steaks 

2 2 

2 3 

2 1 

1 0 

1 4 

Ground beef from flank 

1 2 


3 7 

3 3 


Total 

75 9 

7G 0 

Ri 5 

82 4 

1 S3 7 

Waste 

24 1 

21 0 

IG 5 

17 0 

1 IG 3 


’CourtMy Untscrslly of lUinol* 
















XVII. 


THE VEAL CARCASS 
AND ITS CUTS 


Veal has very little protective fat covering, is high in moisture, 
and does not lend itself to aging or ripening. It is necessaiy, 
therefore, to move veal into retail channels without delay. 

Beef and veal cuts, aside from their water, fat, and ash con- 
tent, differ mainly in size and terminology. Veal is tender by 
nature, because of its age. Calf carcasses fall between the veal 
and beef stage and are usually considered inferior to both, grade 
for grade. This is due to the fact that the flesh of calf carcasses 
has developed beef characteristics without the accompanying fat 
covering and marbling that enhance beef qualities. 


CLASSES AND GRADES OF VEAL CARCASSES 


Steer 

Heifer. 

Bull 


Xightsveight — Prime, Choice, Good, Standard, Utility, 
Cull. 70 pounds down 

Mediumweight — Prime, Choice, Good, Standard, Utility. 
71 to 110 pounds. 

Heavyweight — Prime, Choice, Good, Standard. Ill pounds 


up. 


CLASSES AND GRADES OF CALF CARCASSES 


Steer 

Heifer 

Bull 


Lightweight — Prime, Choice, Good, Standard, Utility, 
Cull. 110 pounds down. 

Mediumweight — Prime, Choice, Good, Standard, Utility, 
Cull. Ill to 1G5 pounds. 

Heavj^veight — Prime, Choice, Good, Standard, Utility. 
IGG pounds up. 


■Wholc.side Cuts 

The .size of the c.'ire.'i.s.s will determine the method of cul- 
ling. The larger calf carcjissc.s arc generally halved and then 
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determine; (1) the per cent ol bone- % ; (2) the per cent 

of fat % ; (3) per cent fillet % ; (4) per cent loin 

strip % ; (5) per cent sirloin % ; (6) per cent salable 

meat fo. Wbat must be charged per pound to realize 25 per 

cent on the gross sales for (1) the loin strip and sirloin, and (2) 
the fillet, after allowing 3 cents per pound for the shop fat? 


EUect of Grade Upon Belail CaUing Percentages. 


Retail Cuts in 

a Carcass (Cut Chicago Style) 


Cut 

Prime 

Choice 

Good 

Com- 

mercial 

Utility 


% 

% 

% 

% 

7c 

Ground beef from hind ghank... 

1.9 

1.8 

2.0 

2.0 

2.0 

Heel of round 

2.2 

2.2 

2.3 

2.7 

2.8 

Round steaks 

10.5 

10.5 

12.5 

13.2 

13.6 

Rump (knuckle out) 

•1.2 

4.2 

4.2 

4.0 

4.1 

'VTed^ and round bone steaks . . . 

•1.1 

4.1 

4.4 

4.6 

4.4 

double bone steaks 

2.8 

2.8 


3.1 

3.6 

Hip bone steaks 

1.8 

1.8 

1.7 

1.8 

1.8 

Rorterhouae steaks 

2.9 

2.9 

3.3 

3.0 

2.9 

T-booe Stroks..., 

3.5 

3.5 

3.3 

3.2 

2.9 

Club Stroks 

1.1 

1.1 

1.0 

.8 

.7 

Ground brof from flank 

2.0 

I.?l 

1.8 

1.7 

2.0 

Brisket 

4.9 

4 2 

4.2 

3.8 

4.2 

Short plate.... 

8.8 

7.9 

7.3 

6.9 

0.6 

lM2th Ribs 

2.2 

2.2 

2.1 

2.2 

1.8 

9-lOth Ribs 

2.0 

2.6 

2.6 

2.6 

2.2 

7-Sth Ribs 

3.2 

3.2 

2.8 

2.8 

•> 7 

6lh Rib 

2.0 

2.0 

1.6 

1.8 

1.9 

5th Chuck rib 

2.2 

2.2 

2.1 


2.2 

34th Chuck ribs 

4.9 

4.4 

5.2 

5 2 

4.7 

l-2ad Chuck ribs 

4.4 


5.0 


5.0 

Neck (boned) 

7.G 

7.4 

8.3 

8.0 

8.2 

Ground beef from fore ghank.s. . . 

1,7 

l.S 

1.8 

2.1 

2.2 

Arm 

4 9 

4.0 

5 4 

5.7 

5.6 

Total 

S0.4 

Sl.O 

S7.9 

SS.5 

SS.O 


*C<iartesr. UaiTCrsitr ot lUinoia. 
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Retail Cuts 

The method of cutting veal follows the same pattern that is 
employed in cutting beef (Chicago style) , with a few exceptions. 
One of these exceptions is where the boned neck and brisket are 
rolled in with the shoulder of light veal carcasses in making the 
rolled shoulder. Another variation is where the National style of 
cutting a hind quarter of beef is followed to give a higher propor- 
tion of veal round steak. 

The Veal Shoulder. The term veal precedes the name of the 
cut to differentiate it from beef, lamb, and pork. The term “veal 
chuck” is just as appropriate as the term “veal shoulder.” Small 
veal shoulders are often boned and rolled, using the same method 
as was followed in boning a shoulder of lamb. The chucks of calf 
carcasses can be made into top and bottom shoulder rolls which 
are more nearly the size desired by the trade. In some sections, 
the shoulder is cut from the carcass between the third and fourth 
ribs to make a three-rib chuck, while in others it is cut as a 
four-rib chuck. 



Fip. 17.2 — Pcicentages of wholesale cuts in a side of veal. (Courtesy, 
Armour & Co.) 

Slices that include the fourth, fifth, and si.xth ribs are re- 
ferred to as blade veal chops. They are cut parallel with the ribs 
and represent “chuck steak” in beef. Similar slices including the 
first, second, and third ribs ai'e termed blade veal steaks or veal 
chuck stcal:s. Cut from the arm, they are called arm veal steaks 
(arm steak in beef). Unscrupulous dealers have been known to 
misrepresent anii veal steak as "veal round steak” (veal cutlets) . 
Large quantities of veal sliouldcr are used in making "veal stew’' 
and "city chicken." The latter generally consists of one-inch 
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quartered, -whereas the smaller calf and practically all veal car- 
casses are cut into fore and hind saddles. A fore saddle is the 
part of the carcass anterior to the twelfth rib or the two unsplit 
fore quarters. A hind saddle consists of the two unsplit hind 
quarters posterior to the twelfth rib. Other -wholesale cuts of 
veal are long saddle — ^two unsplit hind quarters with loin and 
nine ribs attached; shoulders or veal chucks — split or unsplit 
shoulders of four ribs with briskets and fore shanks attached ; 
legs — ^single or unsplit, cut in front of the hips ; veal hacks — sin- 
gle or unsplit, and cut from the fourth rib to the hip bone (includ- 
ing loin and nine ribs) ; rattles — the unsplit shoulders with breast 
and shanks attached; and rib backs — ^the unsplit ribs (eight ribs 
on each side) . 

A veal carcass is generally sold with the liver and sweet- 
bread attached. The demand for veal liver is so great that re- 
tailers invariably demand it. The average liver in a 90 pound veal 
carcass weighs about sya pounds. At $1.00 per pound, it repre- 
sents a value of $3.50, or approximately 4 cents a pound on the 
90-pound carcass. 



Cull Standard Good Choice Prime 

Fie- 17.1— Six ^des of real carcasses (Utility not shown). 
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be molded into patties bound by a slice of cured bacon. A mixture 
of 80% pork and 20% veal makes an excellent sausage. Veal 
breasts are also boned and made into breast rolls which are 
boiled and used cold as a jelled cut, or sausage breast rolls — a 
layer of sausage rolled into the breast, or a pocket is made be- 
tween the ribs and the meat to hold stuffing. A four-rib shoulder 
is 22% to 24% of the weight of the carcass. The neck, shank and 
breast represent another 1G%-18%. 

Itihs. A cut which is the result of chopping ^vith a cleaver 
is termed a chop. Only soft bones and the solid bones of young 
animals ai'e adapted to the use of the cleaver. Round or hollow 
bones and the bones of older animals will splinter and should be 
sawed. The ribs of veal when cut into slices for braising are 
called veal rib chops. Removing the meat from the end of the rib 
for a distance of IV 2 to 2 inches is called frenching. When a loin 
or rib chop is cut from % to 1 inch thick and a pocket is made in 
the eye muscle, the chop is called a bird or a chop for stuffing. 
This practice is followed in both veal and pork. If the opening 
for the pocket is made on the flank side of the eye muscle, the 
stuffing can be inserted and will remain so ^vithout pinning the 
opening. On a rib chop, the opening can be made from the inside 
of the rib. 

Ribs from light veal carcasses can be made into veal crown 
roasts (see lamb for details). Ribs from heavy veal carcasses 
can be prepared for roasts either as standing ribs (bone in) or as 
loUcd veal rib (boneless). An eight-rib saddle represents 71 / 2 % 
to 8% of the weight of the carcass. 

Loin. Here the terminology behveen beef and veal differs 
considerably. The steaks cut from the large or rump end of the 
loin are called sirloin veal steaks or sirloin veal cutlets (sirloin 
steak in beef) . When used as a roast this is termed a sirloin veal 
roa.st. From the last rib to the hip bone (short loin in beef) is 
the region of the lumbar vertebrae from which loin veal chops 
(Porterhouse and T-bone ste.ak in beef) are cut. If the chop in- 
cludes a slice of kidney imbedded in the kidney fat, the cut is 
known as a Iddney veal chop. The veal fillet or tenderloin which 
lies on the under side of the vertebrae is seldom removed as a 
separate cut. The loin is moi'e suitable ns a roast if it is boned 
and rolled, jirefcrably taking the loin saddle which includes both 
sides. The loin of ve.al with kidney, suet, and flank represents 
about 17% of the carcass weight. 
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squares of veal cut one-half inch thick and placed on a five-inch 
skewer with alternate layers of pork. 

Veal shanks and breasts usually are boned, and the meat 
diced or ground. Ground veal is comjnonly used in combination 
with pork for veal loaf (209?; pork), and for mock chicken. When 
used for the latter, the mixture should be seasoned by the retailer 
before it is molded and placed on skewers. The seasoning for veal 
loaf is added by the housewife. The same combination can also 
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CLASS AND GRADE 

1 Hothouse — ^Prime (extra fancy), choice (fancy), good, 
fair, eull.i 

Spring — Prime, choice, good, utility, cull. 

Lamh — Prime, choice, good, utility, cull. 

Yearling — Prime, choice, good, utility, cull. 


Mutton 


Wethers — Choice, good, utility, cull. 
Ewes — Choice, good, utility, cull. 
Bucks — Choice, good, utility, cull. 


'New Yorlc City grades for Hothouse Lambs. 


IDENTIFICATION 

Hothouse lambs, dropped from September through February, 
are marketed at a hog-dressed weight of 20 to 40 pounds, and 
are most popular during the Christmas and Easter holiday 
seasons. It is customary to dress and ship them with the pelts on 
(hog-dressed) to hold the bloom and protect the carcasses from 
excessive shrinkage. Carcasses with the “pelt-off” should weigh 
from 18 to 30 pounds, or give a carcass yield of 48% to 55%. The 
average yield for the “pelt-on” lamb is 70%. Hothouse Iamb car- 
casses arc recognized by their small size, the very pale outside 
muscle covering, and the very red (bloody) and deep ridged break 
joint. The market for these lamb.s, although limited, is steadily 
growing. They furnish a very tender meat that is delicate in 
flavor and free from any mutton taste. 

Spring lambs appear on the market in April through August, 
and originate in California and Arizona, followed by Texas, Ten- 
nessee, and Kcntticky, wlierc climatic conditions are favorable 
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Leg or Round and Rump. The greatest demand is for veal 
round steal: or veal cutlet. Considering that the leg with the 
ramp off represents 27% of the carcass weight and that only 
50% to 60% of this can be cut into cutlets (round steak in 
beef) , it must be evident that this cut is the most expensive in 
a veal carcass. The veal round is removed in the same manner 
as a beef round in the National style of cutting. Cutlets may be 
made in thicloiesses of to V/a inches, depending upon the use 
to which they are put. A cutlet for breading is cut inch thick 
unless the customer specifies otherwise. The first three to four 
slices should be priced higher than the remainder of the cuts. 
Slicing ceases when tbe stifle joint (shank knuckle bone) is 
reached. The meaty part on the back of the shank can be cut for 
a small heel of veal round pot roast. 

The rump is suitable as a roast with bone in or boned and 
rolled. It is often used in making '^city chicken.'^ 
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formation, thicker fleshing, heavier bone, and a smaller bung and 
pelvic cavity. 

Buck mutton carcasses are from uncastrated male sheep and 
are recognized by their large size, heavy shoulders, coarse necks, 
large bones, and the absence of cod fat. 

Ewe mutton carcasses have larger abdominal cavities, larger 
bungs, wider pelvic arches with parts of the udder present, and 
more slender necks and shanks than wethers. 
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for early latnbing. Sections of Idaho, Washington, and Oregon 
are heavy fat lamb shipping centers from June to September. 

Spring lamb carcasses average somewhat lighter in weight 
and show' less age than the ordinary run of lamb carcasses. 'Hiey 
have the characteristic four well defined ridges on the leg joint 
(break or lamb joint), the thin outside muscle covering the flank 
and rib is pale pink in color, and the break joint is red and por- 
ous. The younger the lamb, the lighter pink is the color of the 
flesh. 

Lamb carcasses are most common on our markets during 
the fall and "winter season due to the fact that the natural 
lambing season for the greater part of the United States extends 
from February through May. The most desirable weight carcass 
range is from 30 to 45 pounds, 35 pounds being the optimum 
weight. Probably the most important reason for this weight is 
because the greatest demand from consumers is for legs weighing 
from 4 to 6 pounds. Approximately 305^> of a good Iamb carcass 
is in the leg; in the case of a 35-pound carcass, 10^^ pounds, 
or 514 pounds to the individual untrimmed leg. 

Yearling (mutton) carcasses are distinguished from lamb 
by their larger size, wider abdominal cavity (they tend to be 
slightly pot-bellied), the whiter color of the break joint, and the 
darker red color of the outside muscle covering the flank and ribs. 
They have a rather wide range in weight, depending upon the 
breed, but the most desirable weight is around 50 pounds. It is 
not unusual to find 70- to 80-pound yearling carcasses in well 
finished stock. Carcasses from yearlings that have been fitted for 
show carry an excessive amount of internal and external fat and 
the fore saddle is very difficult to market. It is not uncommon for 
a boned shoulder of prime yearling to show a 40^ waste. 

Mutton carcasses are from sheep 20 months or more of age 
and are identified by the presence of the spool or mutton joint 
(ankle). This joint is hard, smooth, and w’hite with two prom- 
inent ridges, and is in no way similar to the lamb or break joint 
situated about three-eighths of an inch higher up. 

Sex is an important distinction in this class of carcasses 
since it affects the yield and quality of the carcass. Wether car- 
casses are superior to ewe carcasses, "with buck carcasses rank- 
ing inferior to both. 

Wether carcasses, both lamb and mutton, are distinguishable 
from ewe carcasses by the presence of cod fat, a more even con- 
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Fig 18.3 — (A) Spool or mutton joint. (B) A lamb or break joint 


THE LAMB CARCASS AND ITS CUTS 

Lamb and mutton carcasses of the better grades have a covering 
of hard, white fat that protects them from shrinkage and bac- 
terial decomposition, and makes them adaptable to aging or 
ripening. Therefore, unlike veal and pork, which must be moved 
fresh, lamb and mutton can be held for several weeks. 

■Wholesale Cuts 

A carcass may be divided as follows: (1) halved, in which 
case it is split through the center of the backbone; (2) divided 
into fore and hind saddle by cutting in back and close to the 
thirteenth rib; (3) cut into a long saddle and chucks by making 
the cut between the fourth and fifth ribs or fifth and sixth ribs ; 
(4) dividing the carcass into legs (cut across the back close to 
the hip bone) ; loins (hip bone to last rib) ; rib racks or hotel 
racks — ^(eigbt ribs) ; chucks — (first five ribs) ; or (5) by divid- 
ing the carcass into legs, back (loin and eight ribs) , and chuclcs 
(five ribs). 

The breast is left on the above wholesale cuts unless the back 
is cut out of the fore saddle, leaving the breast attached to the 
chucks, making a cut knoivn os the rattle or triangle. 

Lamb livers may or may not accompany lamb carcasses. 

Retail Cuts 

Lamb is cut very much the same in all parts of the United 
States with the exception that certain cuts arc far more numcr- 
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Pig. 18 5 — A wasty, overfat lamb shoulder. 



Fig. 18 C— Fore saddle. 


The Iw'imb Shoulder 

Five ribs are standard for a chuck or shoulder cut, although 
many retailers cut four ribs to the chuck. This leavc.s an extra 
blade rib on the back. Lamb shoulders can bo cut into hladc and 
arm chop';. First remove three arm chops from that part of the 
shoulder containing the humerus (the shank was cut off from 
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ous in some localities than in others. In one locality, practically 
all lamb shoulders are either boned and rolled for roasts, or cut 
into stew, while in another very few lamb shoulders are boned. 
Philadelphia meat cutters separate lamb shoulders into two parts, 
(1) the shoulder, and <2) the rack. The shoulder consists of that 
part from which a mock duck is made. The remainder of the 
shoulder which they term the rack contains the rib and back 
bone and is cut up for stew. The shoulder is sold for stewing’ 
purposes or is boned and rolled. 




rjj; J8 8 — Cuts from a ratUe of lamb (A) Kattle of lamb, (B) liftinj? the 
shoulder or winp of Iamb from which (F) the mock duck is made, (C) 
makinp a pocket in the lamb breast for stufTmp or bj boninp out the 
breast and makinij (E) a breast or plate roll, (D) neck slices of lamb, 
(I) the square chuck or shoulder from svhicb ma} be cut (H) arm 
shoulder chops and (J) blade shoulder chops, (G) the under cut of a 
shoulder after the winpr is lifted can l>c iKined and rolled and made 
Into (L) Saratoga chops, (K) a cushion stjle shoulder, (K) showinjr 
the manner of boning a shoulder of lamb to moke a cushion or (M) 
a rolled shoulder 
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this end), then cut blade chops from the blade end by cutting- 
parallel -nith the ribs. On a five-rib chuck there wiil be five blade 
chops and two or three arm chops, depending upon the thick- 
ness of the slices. This leaves the shoulder joint and the 
which are cut for stew or boned and ground for making lamb 
patties. 



Tig. 18.7— Hind saddle. (Courtesy, Armour & Co.) 


A Iamb shoulder can be made into a compact rolled shoulder 
for roasting by the following operations. Lift the ribs and back- 
bone from the inside of the shoulder and neck (the neck is left 
on). With the outside of the shoulder face down on the block, 
cut close to the inside surface of the blade bone and continue the 
cut do^vn to the arm bone (the humerus where the shank was 
removed). Do not e.xtend the cut through the top of the shoulder 
unless it is a large one that you wish to divide into two pieces 
(top and bottom) to make separate rolls. The opening takes the 
form of a triangular pocket and by first freeing the humerus 
and cutting around the joint, the shoulder can be turned prac- 
tically inside out to permit the severing of the muscle on the 
ridge side or outside of the blade bone. Do not attempt to cut over 
the ridge bone but grasp the blade bone at the shoulder joint and 
pull it out. Place the boned shoulder back in its natural position 
(the same as it was before the bone was removed) with the in- 
side up and remove the bloody shoulder vein and other excess 
fat. Remove the neck and trim off the excess fat or any blood. 
The removal of the neck will expose the pre-scapular fat gland 
which is a large pocket of fat containing a lymph gland. It is 
vers’ important that this fat be removed. The inclusion of the 
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Fip 18 9 — Cuts from the long saddle of lamb (A) A lonp saddle, 1 nb 
rack 2 lorn, 3 lofrs, (B) nawjnjr ril« from each side of >ertebrne of 
a rib rack in order to romo>c the back bone A stnn of meat Is then 
cut from the end of the ribs nnd the rack lient Into shape to form (D) 
the crown roast, (C) iKinine a loin to make (J) a rolled lamb loin or 
(L) a boneless loin from which boneless loin chops arc cut or (F) 
l)onelcss rolled loin chops that are fastened with a skewer, (C) half a 
rib rack from which rib chops (II) or frcnche<l chops (I) are cut. 



366 


THE MEAT V/E EAT 


prGScapuIar gland in a rolled shoulder is one of the surest ways 
to spoil a resale on this cut because the customer usually objects 
to fat. It is always preferable to run a higher waste on lamb 
shoulders and assure customers of a meaty product than it is to 
shade the price. A customer feels that fat is expensive at any 
price. 

With the bone out and the shoulder trimmed, the next step 
is to place the piece of boned neck in the blade end of the shoul- 
der to fill in the cavity made by the removal of the blade bone. 
Do not place it in any old way, but have the thick, meaty cut 
surface pointing out to blend in with the rest of the meat. The 
shoulder is rolled from the top toward the arm side. Take a beef 
needle and insert the string through the blade end to secure the 
neck so it will not drop out. Take three more similar stitches to 
secure the entire shoulder. This method is preferable to tying 
the string around the entire outer surface of the shoulder. An- 
other type of shoulder roast is made by sewing up the arm end, 
and leaving a pocket and the opening on the blade end for the 
insertion of filling. This is termed a cushion style shoulder of 
lamb. 

In making neck slices, it is necessary to remove the neck 
fi*om the carcass before the shoulders are divided. A dwble 
neck slice is made by sawing through the neck bone but leaving 
the two slices attached on the bottom and laying them back. 

Mock Duck of Lamb is a specialtj' cut that is suitable for 
a display cut or for special occasions such as children’s or sur- 
prise dinner parties. It is made from the wing or the outside half 
of the shoulder which contains the scapula, humerus, and radius. 
It is separated from the main body of the carcass by cuttting 
underneath the shank and following the loose dividing mem- 
brane up to the backbone. The blade bone or scapula and humerus 
are removed but the radius or shank bone and half of the meta- 
carpal are left on, the metacarpal bone forming the bill of the 
duck. The boneless part of the wing is folded and sewed in the 
shape of a duck’s body and the shank or neck is drawm up and 
secured by stitching it to the body. A tail is made from the 
cartilaginous tip of the blade bone and the \vings are outlined in 
the body with a knife. A split cranberry', secured to either side 
of the head by small pins, is used for the eyes. The time involved 
in making a mock duck is about the same as in making a rolled 
shoulder of Iamb. 
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Fip 1810 — The leg of lamb (A) RcTnovSng the loin end from the lofrs to 
reduce the size of the Icfm; (B) boning the lom end of the Icp; (E) the 
completed sirloin roll; (C> circling the knife around the lej* about tiio 
inches abo\e the break joint nreparatorj to makine a frcnched Icj; of 
lamb. (D) a frcnched le^ of lamb; <F) remoiinp Icp bone nt aliflo or 
knuckle loint to make the (H) American stjlo Icp of lamb In s%hlch 
the shank meat is tucked into a pocket made under the \ellum on the 
Inside of the Icr; (G) boneless atrloln chop cut from one side of (B). 
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Saratoga Chops are made from the large shoulder muscle 
taken from the rib half that is left when making a mock duck. 
It is boned out along with some of the thin muscle down over the 
rib, rolled, and skewered so that in slicing, each slice contains 
and is held together by a skewer. 

Lamb Breast is either boned and rolled for a roast, for bone- 
less lamb stew, or ground for lamb patties. A popular method 
of using iamb breast in some localities is to cut the breast into 
two or three strips and then cut the strips into individual ribs 
called riblets. A pocket may be made in a lamb breast by cutting 
the thin, lean covering from the ribs, leaving the flesh attached 
at the ends and along one side. This is suitable for stuffing- 

Lamb Shanks or Trotters are suitable for braising, after 
which they can be breaded and served as drumsticks. 

Lamb Patties are ground lamb encircled w'ith a strip of 
cured bacon, with the top edge of the bacon cut at quarter inch 
intervals for a pie crust effect. The ends of the bacon are held 
together with a toothpick. 

Lamb Back 

Croivn Roast of Lamb is made from the unsplit rib rack. It 
consists of 14 or 16 ribs and is made by sawing off the ribs on 
either side of the backbone and boning out the backbone without 
cutting through to the outside. About II /2 inches of flesh is 
removed from the ends of the ribs. Roll the "cut with the ribs on 
the outside, bring the ends together, and secure them with two 
stitches around the ribs at each end. The inside of the roast is 
filled with ground Iamb, and paper frills are placed over the ends 
of the ribs before serving. 

Rib Lamb Chops are cut from the rib rack. In case of a 
heavy lamb where one rib to a chop would make them too thick 
for the trade, an occasional chop can be cut between the ribs. 
Removing the flesh a distance of V/^ to 2 inches from the end of 
the rib is known as frenching. 

Loin Lamb Chops are cut from the loin and have the tender- 
loin muscle on the under side of the lumbar vertebrae. In light 
lamb carcasses, it is the practice in some localities to leave the 
loin unsplit so a double chop can be cut across the loin. This is 
termed an English chop. Another practice in light lamb is to 
bone the entire unsplit back and make loin and rib rolls, either for 
small roasts or to be cut into boneless double loin chops and 
boneless double rib chops. 
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Approximate Average Physical Composition of the Primary Cuts from Lamb 
Carcasses of the Different Market Grades."^ 


Cuts and Components 


Grades of Carcass 



Prime 

Cho.ee 

Good 

Com- 

mercial 

Utili- 

tyi 

Cull 

Number of lambs 

G 

17 

13 

4 

G 

5 


lbs 

lbs 

lbs 

lbs 

lbs 

lbs 

Aver chilled, dressed carcass v-t 

50 C 

43 2 

31 5 

31 0 

21 3 

10 6 



% 

% 

% 1 

% 

% 

Dressed carcass as analyzed 




1 



Separable fat 

32 5 

29 0 

22 5 

IS G 

10 2 

7 1 

Separable lean 

50 1 

50 4 

53 8 

5S 2 

55 1 

57 S 

Eiblc portion 

$2 C 

80 0 

76 3 

76 8 

71 3 

04 9 

Bone and ligament 

17 4 

20 0 

23 7 

23 2 

28 7 

35 1 

Leg (tiimmed) 






4 0 

Separable fat 

20 0 

18 9 

13 2 

12 1 

10 3 

Separable lean 

C5 5 

05 1 

08 3 

71 1 

' 67 9 

09 9 

Edible portion 

80 1 

84 0 

81 5 

S3 2 

78 2 

74 8 

Bone 

13 9 

10 0 

18 5 

10 8 

21 8 

25 2 

Rib cut (9 nbs) 







Separable fat 

IS 0 

35 0 

24 C 

19 0 

17 2 

3 4 

Separable lean 

! 43 2 

45 2 

50 8 

55 7 

50 1 

65 9 

Edible portion 

1 82 1 

80 2 

75 1 

74 7 

07 0 

59 3 

Bone and ligament 

17 9 

19 8 

2J C 

25 3 

32 1 

40 7 

Shoulder (3 nbs) 







Separable fat 

27 0 

24 0 

20 0 

in 0 

15 4 

8 8 

Separable lean 

57 0 

50 7 

58 0 

03 8 

58 7 

00 0 

Edible portion 

0 

81 3 

7S 0 

70 S 

1 71 1 

1 OS 8 

Bone and ligament 

10 0 

18 7 

22 0 

20 2 

25 9 

31 2 

Loin 







Separable fat 

37 4 

33 8 

2r, 3 

20 9 

' 18 3 

5 0 

Separable lean 

51 5 

52 7 

57 5 

02 7 

01 2 

07 1 

Edible portion 

SS 0 

80 5 

83 8 ' 

83 n 

1 79 5 

72 1 

Bone 

11 I 

13 5 

10 2 

10 1 

1 20.5 

27 9 

Separable fat 

20 2 

21 7 

11 7 

13 2 

9 5 

1 9 

Separable lean 

1") *) 

10 7 

50 4 

% 1 

59 0 

53 5 

Ediblo portion 

72 1 

OS 1 

05 1 

09 3 

59 5 

55 1 

Bono and bgament 

27 9 

31 0 

31 9 

30 7 

40 5 

41 G 

Breast 







SeparnWo fat 

31 4 

33 3 

27 8 

22 5 

10 8 

0 0 

Separable lean 

Edible portion 

42 1 

40 9 : 

41 0 

47 0 

47 0 

47 9 

70 8 

71 2 : 

09 7 

70 I 

01 4 

51 5 

Bono 

23 2 

25 8 

30 3 

29 9 

35 (• 

45 5 


’TIm* prndr* Commrrrla] ftnd 'UtllilT drtlciu»t«l Mnlium «ti ! Ccrnimon. 

1 rlor to Oetolicr C Th** utAixiartl for lh<* cr»i!r« witt not rhane<') but tb« 

oiwnmrrrUI rndc ws» rtimlnatoil clfcvthc April 20 1951 
•Courtesy. U^DA 
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Leg 

Leg of lamb is made in several styles; (1) the American 
style which consists of removing the flesh from the tibia which 
is disjointed at the stifle joint, and then folding the flesh under 
the vellum or fell and fastening it with a skewer; (2) the 
frenched style leg where the metatarsal bone is removed at 
the break joint and two inches of flesh taken off the end of the 
tibia; (3) a three-quarter boned leg, in which case the tibia is 
removed as in the American style leg and the pelvis bone is rc- 



Sirloin ChofH frtMn Ij.in EnJ ot ijct 


Fig- 18.11— 


Loin CSiopt 
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moved at the hip joint. The flesh is cut off at the stifle and in- 
serted in the cavity made by the removal of the pelvis. The flank 
is folded over this and secured by three stitches. This makes a 
very nice appearing cut of uniform thickness and a size that will 
fit into any roaster. (4) The removal of the femur in addition 
to the other bones results in a boneless leg of lamb. 

A leg of lamb may also be cut into steak. In the case of 
heavy lambs that have legs weighing 8 to 10 pounds or more, the 
size of the legs can be reduced by cutting off three or four inches 
of the loin end of the leg before splitting the legs. This cut is 
boned and rolled and is called a sirloin lamb roll. 




•Courtesy, UntversUy of llUtw 
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shoulder of lamb, and fresh or cured pork. It is accomplished 
by placing the cut (preferably not less than 21/^ inches thick) in 
an open roasting pan with the fat side up so that it -will be self- 
basting. No water is added, neither is a lid used to cover the 
roast. Smoked pork, fresh beef, veal, and lamb are roasted at 
an oven temperature of 300° F., whereas fresh pork is roasted 
at an oven temperature of 350° F. 

The use of the slow oven (using low temperatures) in roast- 
ing has been found to cut down considerably on the shrinkage 
incident to high oven temperatures. Basting is eliminated by 
placing the fat side up, or placing loose fat or bacon strips on the 
top of lean cuts. Searing does not assist materially in keeping 
the meat juices from escaping but it gives the meat color and 
aroma. 

Moist Heat Method 

Braising. Water, meat or vegetable stock, sour cream or 
milk may be used to furnish the moisture. This method is em- 
ployed on the less tender cuts such as the rump of beef (not the 
rump cut from which steaks are cut in the Philadelphia area) ; 
the blade and arm roast of beef or steak from the same cuts ; the 
heel of the round of beef; round and flank steak of beef; the 
steaks of veal, such as round, sirloin, blade, and arm veal steak ; 
veal loin and rib chops ; pork chops (both loin and rib) ; blade 
and arm pork steak from the pork shoulder ; breast of lamb ; neck 
slices of lamb ; and lamb trotters. 

The meat to be braised is first seasoned and browned, and 
dredged with flour (if desired), and the necessary liquid added. 
The kettle or cooking utensil is covered and the cut is cooked 
either in the oven or on top of the range at a simmering tem- 
perature. This method is commonly called pot roasting. 

Cooking in TVafer. Tliis method of preparing small or large 
pieces of meat is suitable for such cuts as beef shank (soup 
bones); beef plate and brisket; veal shank and breast; lamb 
shank and breast; pork sparerib; and fresh or smoked pork 
shoulder (butts and Picnics). 

In the case of meat that is cut into small pieces for stews, 
the seasoning is added and the pieces browned (this is optional) 
in their own or added fat, and then covered with hot water; in 
some cases tomato juice is added. The kettle is covered and the 
meat is alloued to cook at a .simmering temperature. If vegc- 
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METHODS OF COOKING MEAT 

A national committee oC investigators has simplified and stand- 
ardized the cooking of meat into two fundamental methods: 
(1) cooking with Dry Heat where the meat is surrounded by 
dry air in the oven or under the broiler, a method that is adapta- 
ble to the preparation of the more lender cuts, and (2) cooking 
with Moist Heat where the meat is surrounded by hot liquid or 
steam, a method suitable to the preparation of the less tender 
cuts of meat. Cuts of veal and pork such as steaks and chops, 
although considered tender cuts, are best prepared with moist 
heat. 

Dry Heat Method 

Broiling. This method is employed with the more tender 
steaks of beef, steaks and chops of lamb, and cured ham steaks. 
It consists of a direct exposure of the meat to heat either from 
above or from both sides. In the latter case, the steak is sup- 
ported in a vertical position by wire grills with heat on both 
sides as in a charcoal broiler. The seasoning may be applied 
before (which is preferable) or after broiling. 

Panbroiling. This is a method suitable for the same cuts 
used for broiling, but it differs in that heat reaches the cuts indi- 
rectly. The meat is placed in a heavy iron skillet or on a heavy 
griddle iron and is browned on both sides. After bro^vning, the 
temperature is lowered and the cuts may be turned occasionally 
until done. The fat is poured off as it accumulates. 

Roasting. This method is adapted to the preparation of the 
more tender cuts such as beef ribs, beef sirloin, top round, sirloin 
tip, veal leg, veal rump, veal loin, veal shoulder, pork loin, pork 
shoulder, leg of lamb, sirloin Iamb roll, loin lamb roll, rolled 
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have to eat the fat,” — ^but it is rather difficult to compromise on 
fat with a lean wallet. 

REMINDERS 

The guess work in determining the doneness of meat is elim- 
inated by the use of the meat thermometer, a very much appreci- 
ated kitchen accessory. It is particularly useful in determining 
the doneness of roasts. Experiments conducted in commercial and 
college laboratories on the time required to prepare various meats 
are based on the use of the meat thermometer and automatically 
regulated oven and broiler temperatures. This does not mean that 
the expert cook — mothers for example — ^with years of cooking ex- 
perience have any need for these modern gadgets, but beginners 
must have specific answers and directions. Some of these are as 
follows : 

Bacon is more desirable when pan broiled below its smoke 
point (290° to 300° F.) in its own grease until crisp, and a light 
golden brown in color. Draining off the grease as the bacon fries 
may cause scorching or burning. However, bacon broiled on a 
rack about 4 inches below the flame retains more of its original 
thiamine (vitamin BO . 

A temperature of 300°-825° F. is best for deep fat frying. 

Do not boil meat but use a simmering temperature of 185°- 
205° F. This includes soup making. 

A constant oven temperature of 300° F. for roasts of beef, 
veal, and lamb, and 350° F. for pork, produces more tender and 
palatable roasts than higher temperatures. 

High oven temperatures affect the cost of the meat by in- 
creasing fuel consumption and shrinkage in meat poundage. It’s 
very disheartening to open an oven and find the roast charred 
and about half its original size. 

The shape being the same, the larger cut will require a longer 
total cooking period but fewer minutes per pound. 

Meat cooked without undue shrinkage is juicier and higher 
flavored. Burned meat results in damaged proteins. 

Searing meat does not hold in the juices but is used by many 
to brown the outside of a roast and develop aroma. 

The water soluble B vitamins leak into the drippings. Low 
tempcr.ature cooking will result in more of these vitamins remain- 
ing in the meat. Gravy should never be discarded. It is the valu- 
able by-product in meat cookery. 
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tables are to be added, do this just long- enough before the meat 
is tender so that it will not be overdone. The liquid is thichened 
so that it may be served separately or with the stew. 

THE COMPOSITION OF COOKED MEAT 
It has been common knowledge that the major loss in weight in 
cooked meat is due to the loss in moisture evaporated by the 
heat. This change in weight alters the percentage of protein, fat, 
and ash of the cooked meat as compared to the fresh meat. An- 
other weight loss is that of the melted fat. This will be affected 
in large part by the degree of doneness. 

The work of Leverton and Odell of Oklahoma in 1956-1958 
showed that evaporation loss during cooking varied from 1.5 
to 54.5% with an average range between 15% to 35%. The 
cooked lean meat without any marbling and with all separable 
fat removed contained from 5% to 10% fat and up to 35% 
protein. 


WcUtiled Vata«s (or NaltUWo Vatae e( C«o1ced Cb(» e( Beof. Veal. Lamb, and Perk.* 
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•Vihiea were bas«4 on 100 rc»m» of cooked meat. 


Considering that the protein content of fresh beef, lamb, and 
veal averages 19%-22% and pork it is interesting to 

note the relatively high protein content of the cooked meats. 
Note also that the lean portion or the lean-plus-marble portion 
of cooked pork did not contain any more fat than the beef or 
lamb. 

The ratio of fat to lean is more important to people of mod- 
erate means than to those with higher incomes. It is easy to say, 
“You must have fat to have quality in meat,” and ‘You don’t 
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Time Table for Cooking Meafs.^ 


Roasted 

Broiled 300" F. Oven j 350® F. Oven 

Thermom- Mins. I Thermom- [iVIins. 
Rare Med. eter Per 
Reading Lb. 


BEEF 
Standing 
Ribs 
Rare 
Medium 
Well done 
Rolled ribs 

Chuck Ribs 
Rump 
Tenderloin 
Steaks 

1 in 

in 

2 m 

Swiss Steak 
Short Ribs 
Stew 

Corned Beef 
Fresh Beef 
Pot Roasts 
Chuck 
Rump 


Loin 

Shoulder 

Butt 

Ham 

Chops 

Steaks 

Spare ribs 


SMOKED 

HAM 

Large 

Small 

Half 

Ham Slice 


140®F 18- 

100®F 22- 

170®F 27-: 

Same as Add 
above 10-15 
150®-170®F 25-31 

150“-170®F 25-3 

140°-170®P 20-25 


15-20 20-30 
25-35 35-50 
30-40 50-70 



3-4 hrs 


3-4 hrs 

i8o®r 

35-15 

185'’F 

35-15 

185®F 

40-45 

185®F 

30-35 


45-60 mm 


45-60 mm 


hr 

160®-170®F 

15-20 

100M70“F 

20-25 

1G0®-170®F 

25-30 


(Co7ittnn€d on next pape) 
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SlaintaininfT a constant broiler temperature of SOO'^-lOO’’ F. 
gives the best broiling results. 

Boneless or rolled cuts require from 5 to 10 minutes more 
time per pound to cook than unboned cuts. 

Roasts with long bones require less time than thick, chunkj' 
cute. 

Retention of B-vitamins in properly roasted meat averages: 
thiamin— 70^, riboflavin and niacin — OOfr. 

Meat that is cooked without undue shrinkage has higher nu- 
tritional value. 

The tendeme.ss of steaks decreases with the decrease in car- 
cass grade. 

Cooking time can be decreased by the use of metal skewers 
and by unventilated ovens. 

Small roasts, under 2 pounds and less than 2 inches thick, are 
rather uneconomical. They also tax the patience of the retailer. 
Many fine dishes can be made from left overs. And how about 
those handy cold cute of roast beef, pork, Jamb, and veal for 
sandwiches or midnight snacks? 

Don’t increase the cost of Hamburg by buying expensive cute 
such as steak for grinding. The cheapest cut, mixed with suf- 
ficient beef suet or fat back, will be as delicious and even more 
nutritious. This applies to personal marketing and not telephone- 
order buying. 

When buying meat for making a meat Joaf, buy one fourth 
of a pound of fresh pork for each pound of beef and have them 
ground together. Pork shoulder and boneless beef shank, neck, or 
plate are good buys. 

lifeat should be removed from its package upon delivery, 
placed in a closed ceramic receptacle or ■^^Tapped in waxed paper 
and placed under refrigeration. Aged meats left to lie in a warm 
kitchen for half a day may develop an odor that is offensive. 

A good kitchen scale makes an efficient short weight detec- 
tive. 

More courteous and diligent treatment is given to customers 
who pay their bills regularly. 

If lard is not held under refrigeration, place it in a fruit jar 
and keep the jar sealed. 

A dark color in meat does not necessarily mean that it is 
spoiled or of poor quality. (See Chapter XIII.) 
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TYozen meat that has been thawed need not be used immedi- 
ately as is commonly recommended, because repeated tests have 
shown that such meat will keep as long as fresh meat. 

Refreezing meat does not materially aifect its quality. Tests 
in which beef, properly wrapped in a good grade of locker paper, 
film, or aluminum foil, was thawed in the unopened package until 
it became warm, was refrozen, and later was rethawed and held 
in that condition in a 38° F. household refrigerator for an addi- 
tional week, was still in excellent condition when cooked. This 
does not mean that one should become careless, but it also sug- 
gests that one need not become panicky about using all the meat 
in a package that has been thawed if it is more than is needed for 
that meal. Rewrap it, refreeze it, and use it at another time. 

It is unnecessary to freeze the wrapped meat at —10° P. be- 
fore placing it in zero storage. In other words, the rate at which 
meat is frozen does not materially affect its quality as long as 
that temperature is zero or below. 

Every time frozen meat is thawed it will lose some of the 
meat juices. If the position of the thawed meat package is re- 
versed (turned over) when replaced in the zero compartment 
for refreezing, these juices will be reabsorbed to a large extent. 

Frozen steaks should be thawed prior to broiling unless one 
desires a raw center. To cook the center medium to well-done will 
cause an overdone steak on the outside unless it is placed farther 
from the heat element. 

Freezing has a tenderizing effect on meat in that it ruptures 
the less tender cell walls. 

Zero temperatures materially depress the proteolitic enzyme 
action that breaks do^vn connective ti.ssue into gelatin during the 
aging process, but tests show that the same tenderness secured 
by aging beef two w'eeks will result by holding it at zero or 
below for G months. 

The so-called freezer bum on meats is caused by a consider- 
able dehydration (moisture loss) of the meats or parts thereof, 
due to a poor grade of paper, improper wrapping, or holes in the 
paper. The condition is not serious and can be ignored since these 
areas become normal in the cooking process. In badly dehydrated 
meat, water added in the cooking to replace that which was lost 
will help, but the meat will lose considerable flavor and tend to 
bo tough and stringj’. 
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Time Table for Cooking Heals (Conlinned). 



Monosodium Glutamate, the vegetable protein derivative, 
accentuates the natural flavor of food and has been regarded as 
essential as table salt by the Chinese and Japanese. 

Much of the fate of a cut of meat rests in the cooking. 


HANDLING FROZEN MEAT IN THE HOME 

Below zero temperatures (the lower the better) are best for 
holding frozen meat. 
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scrub the bird lightly with a stiff bristled brush and wann water. 
Flush the inside cavity, drain, and wipe dry. Remove the oil sac 
on top of the tail and disjoint the neck near the shoulder (see 
Chapter XI on Dressing a Fowl). 

Sprinkle the inside of the bird with salt. Place a stuffing in 
the body cavity of the bird (avoid packing) and draw the ends of 
the drum sticks down against the opening, using a cord that laps 
over the back of the tail and the ends of the legs. Ducks, pheas- 
ants, and guinea fowl will require stitching to close the opening 
but the legs of all fowl must be tied close to the body to avoid 
over-cooking and drying. The loose skin at the base of the neck 
may be filled with the stuffing and the end tied with a cord. Birds 
may be stuffed the previous day but the flesh will absorb the 
flavor of the stuffing and this is considered objectionable by some. 

Fold the wing tips back on the wings. Rub the breast and le&s 
with butter or margarine and sprinkle with salt, preferably celery 
salt. Dust lightly with flour, if desired. Ducks and geese need no 
added fat. 

Roasting 

The procedure will vary with the age of the bird. Old birds 
should be steamed or braised for V/y to 2 hours. This is done by 
placing the bird breast up on the rack in the roaster. Cover the 
bottom of the roaster with hot water, place lid on roaster and 
braise in oven temperature of 250°-275® F. It may be necessary 
to add water several times during the braising process. Some 
prefer to bi’aise the stuffed bird, and others add the stuffing after 
the braising period. After this .steaming period, the lid and 
water are removed and the oven temperature is adjusted to 325*^ 
to 350° F. for the remainder of the roasting. 

Young birds or those having a flexible tip on the rear end of 
the breast bone are placed on the roasting rack, with no lid and 
no water added. The position of the bird in the conventional 
method of roasting is with the breast up. The more recent prac- 
tice is to place the bird on its side or squarely on its breast, de- 
pending upon the shape of the bird, and then turn in order from 
one side to the other every 45 minutes. Baste with pan drippings 
at each turning. Ducks and geese are self basting and the skin 
•sliould bo pidckcd with a fork during the roasting process to allow 
some of the fat to drain. 

A bird cooked according to a time schedule may or may not 
be done because of various conditions that may enter in such as 
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Remember that it is not the lean meat that changes in flavor 
in zero storage nearly as much as the fat. The oxygen in air will 
combine with unsaturated fats and break them down into free 
fatty acids and aldehydes, giving themvja. stale, rancid flavor. 
This flavor is, in part, absorbed by the lean. That is the reason 
for using a good grade of wrapping paper, one that is moisture- 
vapor proof, and employing the drug store method of wrapping 
to exclude the air. 

It is rather foolish to go to all this trouble, using expensive 
paper and tape and taking valuable time to do a good job, and 
then fling the package into a basket and rip it. 

When roasting an unthavred cut, allow an additional 10 to 15 
minutes per pound to the roasting time. The users of meat ther- 
mometers will have to insert it after the meat is partially cooked 
and the frost is out of the center. 

Thaw meat in a refrigerator or in a warm kitchen — take your 
choice; the difference is speed and for more of that, use a w’arm 
oven. 

Oil Coating Frozen IMeats 

Steaks, chops, and roasts may be defrosted in a vegetable 
oil and held at a refrigerator temperature of S5®-45® F. for a 
week without spoilage. The oil cover inhibits oxidation but re- 
sults in a deep violet color to the meat. This color will disappear 
in the cooking. 

When meats are to be cooked in the frozen state, the oil 
Coating is for the purpose of altering the heat exchange char- 
acteristics of the meat surface. Where frozen meats are cooked 
and the heat is applied by convection or infra-red ray radiation, 
the surface crystals of water on tKe frozen meat begin to melt 
and the heat transfer occurs through moisture at a maximum 
temperature of 212° F. when it is vaporized into steam. In the 
case of meat coated vrith oil, the abili^'' of the surface of the meat 
to absorb heat is raised to the boiling point of oil (400°-450° F.) . 
This results in quicker cooking with less shrinkage. 

COOKING AND CARVING POULTRY 

Preparation 

Frozen birds should be thawed. Remove the giblets and in- 
ternal fat. Singe off the hair over a flame (gas burner or paper 
torch) if this has not been done. Remove any pin feathers and 
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Heat the oysters for several minutes and drain. Cook the 
parsley and onion for several minutes in the melted fat and add 
it and the drained oysters to the bread crumbs. 


Sausage Bread Stuffing 
(12 pound turkey) 


1 pound sausage 

2 eggs 

1 cup milk 
7 cups bread ciumbs 


2 tablespoons diced onion 
1 teaspoon salt 
4 tablespoons chopped parsley 
1 cup diced celery 


Pan fry the sausage until brown and dram off the fat. Beat 
the eggs slightly and add hot milk. Pour the egg mixtuie over 
the remaining ingredients. 


Savory Stuffing 
(12 pound turkey) 


>4 cup butter or other fat 
1 pint chopped celery 
Vi cup chopped parsley 
1 small onion chopped 


8-10 cups bread crumbs 
1- 2 teaspoons savory seasonmg 
1- 2 teaspoons salt 
Pepper to taste 


Cook the celery, parsley, and onion in the melted fat for 
several minutes. Add to the bread ciumbs and diy seasoning and 
mix. Add nuts, if desired. If chestnuts are used, boil them in 
water for 15 minutes, and i eraove the shell and brown skin while 
still hot. 


Boasting Time Table for Young Birds 


Kind 

Weight 

Oven Temp. 

Hours 

Chicken . 

4 to 6 lbs. 

350° F. 

to 2 hrs. 

Duck 

5 to Gibs. 

350° F. 

2to2l/j hrs. 

Goose 

10 to 12 lbs 

325° F. 

3 to 4 hrs. 

Guinea 

2 to 21A lbs. 

350° F. 

lyj: hrs. 

Turkey . 

G to 9 lbs. 

325° F. 

2i/j to 3 hrs. 


10 to 13 lbs. 

325° F. 

3 to 4 his. 


14 to 17 lbs 

300° F. 

4 to 5 hrs. 

Broiling 

18 to 25 lbs. 

275° F. 

G to 8 hrs. 


Young, plump birds .split into lialies are the only ones suit- 
alile for this purpose. Tlie distance of tlie broiler rack from the 
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age, ^vcight, oven temperature, air circulation, etc. Some of the 
indications of doneness are a sliphtly shrunken flesh beneath the 
skin, a flexibility of the le;r joint, and the absence of any pmk 
juice when the flesh of the thigh is pricked with a fork or a 
skewer. Large birds with thick thighs had better have the drum 
sticks released from the cord that binds them to the body when 
the roasting period is about three fourths completed. This per- 
mits the heat to circulate more readily around the thick, meaty 
thighs. 

The giblets are simmered to tenderness before adding them 
to the grav 3 '. The neck maj' be cooked with the giblets. The liver 
needs only about 16 minutes of cooking and should be added dur- 
ing the last period. Allow 1 to V/* hours for chicken giblets and 
2 to 3 hours for turkey giblets. If the giblets arc to be incor- 
porated with the stufling, thej' should be cooked the previous day. 

Stuffing 

The ingredients that furnish the bulk to a stufling are 
starchy in nature and consist either of bread crumbs, boiled rice, 
or mashed potatoes. To get added richness of flavor, melted but- 
ter or some melted fat taken from the body of the bird is added. 
The seasoning vegetables consist of celer>’, parsle 3 % and onion. 
The spices or herbs that are in favor consist of thjune, sweet 
marjoram, pepper, and sage. Other ingredients that add variety 
to a stuffing are oysters, nuts, mushrooms, dried apricots or 
prunes, sausage, raisins, diced salt pork fried crisp, and sliced 
apple. 

The dry stuffing is made of medium dry crumbs without milk 
or water added. The moist stuffing is made with crumbs, milk or 
water added, or ivith a base of boiled rice or potatoes. 

A 4 to 5 pound bird will require about 4 cups of crumbs, and 
a 14 to 15 pound turkey will require from 10 to 12 cups of crumbs. 
An ordinary 1 pound loaf of bread (2 to 4 days old) will make 
approximately 4 to 5 cups of crumbs. Use 1 cup less of boiled 
rice than bread crumbs because the rice will swell. 

Oyster Stuffing 
(12 pound turkey) 

lYo pints oysters 8-10 cups bread crumbs 

34 cup butter or other fat Yi teaspoon savory seasoning 
i/g cup chopped parsley 1 to 2 teaspoons celery- salt 

1 tablespoon chopped onion 
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Stewing 

Stewing is employed more universally than any other method 
because it produces a more tender and flavorous product. The 
flavor is due in large part to the type of bird used for stewing. 
The old bird is high in flavor. The same thing is true of all meat 
animals. High flavor depends upon the amount of water soluble 
proteins and fat. These increase with the age of the animal or 
fowl. What is more delicious than a fat hen that has been stewed 
until she can no longer hold her beautiful fonn but simply disin- 
tegrates when speared with a fork! Or that tough old rooster 
whose morning crow announced the dawn and disrupted many a 
laggard’s sleep — dismember him with strong hands and stony 
heart, place him in a kettle half filled with water slightly salted, 
cover and simmer and simmer. The old codger may need more 
water but stint him not — give him more. Subjected to 4 or 5 hours 
or maybe less of this treatment, served with a flour thickened 
gravy, and his gastronomic appeal has such shocking import that 
it may bring remorse. Cooked any other way and he would be 
damned. And what a soup he makes — even his feet ! He has uses 
no end. Chicken fricasse, chicken gumbo, chicken noodle soup, 
chicken consomme, cream of chicken soup, jellied chicken, chick- 
en sandwich, chicken salad, chicken chop suey, chicken timbales, 
chicken risotto, chicken mousse, chicken souffle, chicken cro- 
quettes, chicken a la king, chicken loaf, creamed chicken, curried 
chicken, and add your own. 

CARVING 

The conventional metiiod of carving pursued bj^ most hosts is 
done with the bird on its back. The more recent method is to 
cai-ve the bird as it rests on its side. With the bird on its back, 
the first step is to turn the platter with the legs of the bird 
pointing toward the carver. Grasp the end of the leg with the 
fingers of the left hand and cut betsveen the leg and the body. 
Pull the point of the knife through the joint and sever the skin 
between the leg and back. Lift the leg to a second plate, if the 
platter space is limited, and separate the drum-stick from the 
second joint or thigh. The dark meat is sliced from the second 
joint and also from the drumstick if it is too large for a single 
serving. Remove the wing by cutting around the area wheie 
it appears to join the bod.v and force it toward tlie hack. 
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flame will vary with difTerent ovens but n temperature of 376°- 
400° F. is desirable. This makes it necessarj’ to have the broiler 
rack 3 inches from the flame in some ovens and from 4 to 7 inches 
away in others. The speed at which the bird browns will govern 
the distance to u.se. A 2 pound broiler should cook in 35 to 45 
minutes. 

Coat the bird with melted fat, season with salt and pepper, 
and sprinkle with flour if desired. Start with the skin side away 
from the broiler heat and turn several times as it browns. A good 
practice is to partly cook the bird in a 350° F. oven and then 
broil. Small 3 to 5 pound turkey.s, squab, guinea, and ducklings 
are broiled in the same manner. 

Frying 

Pan frj’ing is more widely practiced than broiling. Various 
methods are used and all have enthusiastic .supporters. One meth- 
od consists of steaming the disjointed bird in a 300° F. oven until 
practically tender and then dipping each joint in a beaten egg 
and rolling it in bread or cracker crumbs or in com meal. Place in 
a thick skillet that contains melted butter or inch of melted 
fat and brown quickly. Salt and pepper are added to the steamed 
bird. 

Another method is to bread each joint, put the thickest 
pieces in the pan first, and have sufliciont fat to come up around 
each piece. Cover the pan to avoid .spattering, and cook at mod- 
erate or medium heat until brown, turning each piece as it 
browms. This requires from 20 to 25 minutes for chicken. It may 
be finished in a moderate oven (325® F.). 

Turkey Steak 

The method of cutting the steak governs its preparation. The 
steaks made by cutting crosswaj's to the body are dipped in egg, 
seasoned with celery salt, pepper, and a pinch of rubbed parsley, 
and rolled in crumbs. Brown the steak in a skillet with to Vi 
inch of fat, and then steam in a roaster until tender (30 to 45 
minutes). 

If the boneless steaks have been tenderized by running them 
through a steak machine, they can be seasoned and broiled, or 
breaded, seasoned, and fried in deep fat. A short steaming period 
will make them more tender but is not necessary. The secret in 
flavoring turkey steak lies in the use of celery salt and finely 
ground parsley. 
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plates put in its place. Put a spoonful of stuffing on the plate and 
a portion of white and dark meat on top or beside it. Some prefer 
to serve as they remove a slice of breast meat but this slows up 
the serving since it means extra handling of tools between each 
operation. 

The illustrations on carving a bird on its side show that this 
method has the advantage of making the breast easier to carve, 
and eliminates handling the second %ving joint and the thigh as 
separate pieces. 

The breast of duck or goose is too shallow to be cai’ved in the 
same manner as turkey, chicken, or guinea. Instead, cut long thin 
slices with the grain and parallel to the ridge or keel bone and 
then cut them into poitions across the grain if they are too large. 
Another method consists of lifting the entire breast from the 
keel, loosening it with the point of the knife, and placing it on 
a separate plate. Portions for serving are made by cutting across 
the grain of the meat. 

A napkin and not the tongue is used to wipe the fingers of 
the caiwer. Remember that the children are watching! 
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Fig. 19.1— Carving noultr>’ (breast up). Removing the leg. (Photo by Peter 
Killian; courtesy, U. S. D. A.) 

If the bird is on its side, remove the wing bettveen the first 
and second joint, leaving the second joint attached to the bird. 
Remove the drumstick, leaving the thigh attached to the bod}'. 
This ends the most difficult part of the carving operation, ilany 
a tragedy has occurred in disjointing a bird. 

Slicing the breast meat by slicing down and away from the 
carver is the most comfortable method for a host who stands to 
carve a bird resting on its back. Most experts recommend plac- 
ing the fork squarely across the breastbone toward the end of the 
keel. This places the left hand, which is steadying the bird with 
the fork, in a position that does not interfere with the right 
hand. 

WTien carving in a sitting position, however, the breast must 
be next to the carver, in which case the right hand is working 
under the left arm. To avoid this unnatural position, point the 
front of the bird toward the carver, place the fork into the op- 
posite breast several inches below the keel, and slice as in the 
standing position. The slices of white breast meat can be ar- 
ranged opposite the cuts of dark meat on a separate plate. TVhen 
sufficient servings have been made or the one side of the bird is 
carved, shove the platter away from the carver and have the 
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Provide covers for the pit. These may consist of pieces of 
corrugated sheet iron or rough boards. In case the latter are 
used, they should bo covered with tarpaulins to keep the dirt 
from sifting through since the final seal will be made by using 
about a foot of dirt over the top. If steam leaks occur, they are 
plugged with more dirt. 

Making the Bed of Hot Coals 

Dry oak or hickory wood, measuring from four to five inches 
in diameter and cut in two- to three-feet lengths, is best in pro- 
ducing the 15- to 18-inch bed of hot coals. Apple wood is satis- 
factory but the soft and resinous woods are not. Any chunks of 
wood that are not burned to coals should be removed from the 
pit or moved to one end by the use of a long rod with a hooked 
end. Allow four or five hours for producing the bed of coals. It 
requires twice the volume of the pit in wood to make the desired 
bed of coals, or 1 coi-d (1 ton) per 7 feet of pit length. Inefficient 
cooking, to say the least ! 

The Sand Coating 

The hot coals must have an over-coating of dry sand or fine 
gravel to the depth of one inch. If the sand or gravel is moist, 
place sheet iron over part of the pit, spread the sand on it, and 
stir occasionally to dry while the wood is burning. Wet sand 
will produce too much smoke. 

The Meat 

Any of the better gi-ades of meat, poultry, or game are 
suitable for barbecuing, although beef is the most popular. The 
boneless cuts are a decided advantage for speed in cai-ving, 
which is necessary when sei-ving large gi'oups. It is important 
to have each cut as nearly the same thickness ns possible in order 
that they will cook unifoi-mly. 

The meat must be liberally seasoned with salt and pepper 
before being partially wrapped in aluminum foil. Use .0015 
gauge foil with the drugstore lock wrap lengthwise, but leave 
the ends partly open to form a tube that will not scoop up sand. 
Place the tube-style wrapped meats on the hot sand by using a 
tbree-tined fork, the tines of which arc bent into a right-angled 
cuiwc to hold the roast. Place the creased fold part of the alum- 
inum foil down on the fork and roll it ofT into position on the hot 
sand with the crease up. When all the meat is in position, place 
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BARBECUING 

This method of preparing: meat has found great favor in road- 
side inns and is accomplished by several different processes. 

1. Open Fire — The cut (generally ham or beef round) is 
attached to a metal rod that is mechanically rotated close to a 
layer of burning charcoal which glows through the grates. 
Steaks, chops, and kabobs are grilled on the grate. 

2. Indirect Heat — The cut is coated with a half-inch laj-er 
of dough and placed in an oven (400"^ F.) to roast. This is the 
least wasteful method .since there is no charred meat and the 
product is very tasty and 

Although entire hind quarters of beef are barbecued by the 
open fire method, a more tasty product will be secured if pre- 
pared according to a method prescribed by the American Here- 
ford Cattle Breeders’ Association. It is kno\%'n as the “Trench 
method.” 

The Open Trench (Pit) Method 

Barbecuing meat by this method has become one of the most 
popular means of preparing meat for large rural gatherings, 
particularly of the livestock interests. It gained considerable 
political stature when Governor J. A. Walton, of Oklahoma, used 
it to feed over 100,000 people at his inauguration. 

To prepare the barbecued beef, pork. Iamb, buffalo, deer, 
antelope, duck, goose, chicken, rabbit, squirrel, and opossum 
served on this occasion required one mile of trenches. 

^e cooking principle involved in this method of barbecu- 
ing is a combination of dry heat roasting and steaming. The 
steam is formed from the moisture in the meat and held in the 
sealed pit. 

BUILDING THE TKENXH 

The soil should not be sandy, but preferably a hea\T soil 
containing plenty of clay. Sandy soil will require a brick lining to 
eliminate caving. 3fake the trench 3^4 feet deep and 3 to 3*4 feet 
wide. The length will depend upon the number of people to be 
served. A liberal sen’ing is considered to be one-half pound (on 
a fresh meat basis) per person, or 50 pounds for 100 people. To 
barbecue 100 pounds of meat requires three feet of pit length; 
200 pounds — 5 feet; 400 pounds — 10 feet; 600 pounds — ^15 feet; 
and 800 pounds — 20 feet; etc. 
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Serving 

Have separate tables for those doing the carving. The serv- 
ing tables, size 3 feet x 10 feet, set on trestles, should be covered 
with clean wrapping paper and the paper plates, paper napkins, 
and wooden or paper forks and spoons placed at the head end. 
Follow this by a systematic arrangement, such as buns, meat, 
potatoes, salad, relishes, dessert, and beverage. The serving may 
be run as self-service or attendants may fill the plate completely 
(excepting relish and beverage) befox'e handing it to the guest. 

Home Made Barbecue Grills 

Use regular-size concrete building blocks for the walls, plac- 
ing them end to end from two to three tiers high. The width of 
space between the lateral walls varies from 3 to 5 feet. The ends 
may be open or closed. Pressed charcoal briquettes are lodged in 
piles on the ground or gravel base and lighted with lighter fluid. 
Start the fire one to two hours before serving time. When the 
briquettes show gray areas (15-20 minutes), the piles can be 
leveled. 

Metal reinforced grills are made with a frame of one inch 
pipe, with a grill surface 3 feet wide and 4 feet long, made of 
#9 gauge wire with 2 inch mesh. Only one section of the grill 
has long handles; the other matching half is attached with 



Fift. 10.11 — Grill wnll .1 made of concrete blocks. 
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the cover over the pit and seal it with eight to bvelve inches of 
dirt. Be certain that the framework or sheet iron covering is 
strongly reinforced to prevent the top from falling into the pit. 

Allow tw'elve hours for barbecuing and four to five hours 
for building the bed of coals. Do not open the pit until shortly 
before serving is to begin. 

Barbecue Sauce 

Regardless of w'hat the author may think of sauces or con- 
diments other than salt and pepper for destroying the flavor of 
good meat, the majority rules and sauce it must be. 

A sauce recommended by authorities with experience in its 
use is made as follows: 

6 bottles catsup (74 oz.) 

3 bottles Worcestershire sauce (18 oz.) 
bottle prepared mustard (6 oz.) 

2 cups prepared barbecue sauce (on sale in groceries) 

^lix and heat. Serv’e hot. This is sufficient for 100 people. 
Dutchmen might prefer straight horseradish, so have some on 
hand. 

Barbecue Menu for 100 People 

Professor J. W, Cole, of the University of Tennessee, re- 
ports the following needs: 

Meat — 50 pounds (boned and rolled) 

Buns — ^200 (sliced almost through and buttered) 
Potatoes — 6 pounds potato chips, or 30 pounds scalloped 
potatoes, or 100 pounds baked potatoes 
Beans — 30 pounds, baked 

Salad — 30 pounds potato salad, with pickles, eggs, 
etc., or 

20 pounds cabbage salad, with dressing, or 
15 to 20 pounds lettuce salad, with dressing 
Pickles — 1 gallon 

Coffee — 7 to 8 gallons (2 pounds of regular grind in 
a doth bag, placed in a 10 gallon cream can 
with water, and boiled for three to five minutes) 
Dessert — 100 cup-s of ice cream, cup cakes, or fruit in 
season 
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table) ; (2) that whenever possible, carving should be done across 
the grain of the meat; (3) that the carving platter should be of 
ample size (it is embarrassing to serve cuts from the table cloth 
or the lap) ; (4) that the purpose of the fork is to hold the cut 
and not to dull the knife ; and finally (5) that small, loose, striated 
pieces will make a fool of any instrument but a pair of molars 




or a meat grinder and should be ignored. If a piece of meat will 
not hold together or desires to run a race around the platter, do 
not attract the attention of the guests by condemning the meat, 
or the cook, or your own shortcomings as a carver, but work 
swiftly and quietly. 

In order to do a commendable job, the carver must have 
elbow room and plenty of platter space. If it is more convenient 
to stand while carving, he should do so. Standing is particularly 
convenient for those sporting oversize waistlines. The accom- 
panying illustration shows an arrangement of the carver’s place 
with one tantalizing tumbler placed in the danger zone. The salad, 
sherbet, water, coffee, or whatever food is before each guest 
•should be placed before the carver by the waitress when he has 
finished his task. If he is also required to serve the vegetables, 
the dishes containing them should be conveniently grouped to 
his right or left in some sensible patteni that has practicability 
for its theme rather than artistic effect. 

Seiwing can be hastened and more carving space made avail- 
able it the hostess will seiwe the vegetables. She will also earn 
his gratitude if she will divert the guests’ attention from his 
carving by injecting them with a conversational hypo. (This will 
not "take” on commiserating hn.sbands or those who came to 
leani how or how not to can’e.) 
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figure-8 slide hoolcs. The cuts of steak, chop, half chicken, bur- 
gers, kabobs, etc., are placed on the half of the gi'ill that has 
the handles. The matching half (without handles) is placed over 
the meat and secured in place with the slide hooks. This permits 
two men, one on either side of the grill, to turn and baste the 
cuts. Hot butter containing some additional salt and some pepper 
is a good basting for practicallj' all meats. It can be brushed on 
or sprayed on hot. In the case of chicken, the sauce consists of 
1/2 pint of water, 1 pint of vinegar, 14 pound of butter, and 1 
ounce of salt (sufficient for 10 halves of chicken) . 



Fig. 19-12 — The double fiip-over grill. 


CARVING 

Car\-ing should not be an objectionable ta.sk but a proud accom- 
plishment. Demonstrating carving dexterity will invariably 
provoke the commendations of guests, which is certainlv not 
objectionable. There is a certain technique or way of can'ing 
difteront cuts that i.s best explained by draning.s. In addition 
to knowing how to carve, one must remember: (i) that the 
carving knife must be sharp (do not sharpen the knife at the 
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The least is placed on the platter with 
the larger cut surface down 

• Use the standard carving set or the 
sheer and carver’s helper 

• With the guard up, push the fork film 
Iv into the loast on the left side an inch 
or t\\ o from the top 

• Slice across the gram toward the fork 
fiom the far right side (first illustra 
bon) Uniform slices of an eighth to 
three eighths of an inch thick make de 
sirable servings 

• As each slice is car\ed, lift it to the 
side of the platter oi to anothei hot serv 
ing platter (second illustiation) 

• Remove each cord only as it is ap 
proached m making slices Sevei it with 
the tip of the blade, loosen it with the 
fork, and place it to one side 


Fig 19 14 — Carving a rolled nb roast of beef ’ 



When a standing nb roast is pur 
chased the meat retailer will, on request, 
remove the short iibs and separate the 
backbone from the ribs The backbone 
can then be removed in the kitchen aftei 
roasbng This makes the camng much 
easier, as only the nb bones remain 
The roast is placed on the platter with 
the small cut sui'face up and the nb side 
to your lefb 

• Eithei the standaid carving set or the 
roast meat sheer and carver’s helper can 
be used on this roast 

• With the guard up, insert the fork 
firmly between the two top nbs From 
the far outside edge slice across the gram 
toward the nbs (first illustration) Make 
the slices an eighth to three-eighths of 
an inch thick 

• Release each slice bj cutting closelj 
along the nb wnth the knife tip (second 
illustration) 

• After each cut, lift the slice on the 
blade of the knife to the side of the plat- 
ter (third illustration) If the platter is 
not large enough, hn\e another hot plat- 
ter near to recoi\e the slices 

• Make sufficient slices to sene all 
guests before transferring the sen mgs 
to indi\idunl plates 


Fig 10 15 — Caning a standing nb roast of l>cef 

‘All prints on carving are b> courtesj of the Vationsl Livestock and 
Mont Bo ml 
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A can*er should always appear at ease and this is not trae 
when the hand holdinc the fork h crossed over the hand doing 
the car%’ing. In the case of pot roasts from the chuck, cap’ins 
is simplified by cutting out solid chunks and turning them in po- 
sition to make possible the carving of neat slices across the 
grain. It is not bad form to serve small slices, but it is rather 
embarrassing to sen'e large, straggly pieces with trailers. 

Porterhouse steak is a cut that requires a little thought in 
carving because the tenderloin muscle is large enough for only a 
single serving. A good way to handle this situation is to remove 
the T-shaped bone and then carve across the tenderloin and loin 
muscle, giving a piece of each as a serving. 

Carving a ham or leg of lamb is simplified by first slicing 
the meat from the front of the ham or leg (just above the stifle 
joint and anterior to the humerus). This permits the cut to be 
placed on the flat carved surface with the back or meaty part 
of the cut on top. Kow begin the carving just above the hock 
and continue slicing without removing the slices until they are 
sufficient for completing the service. Then remove a wedge- 
shaped piece next to the first slice at the hock. This makes room 
for flattening the knife so that all the slices can be cut and lifted 
from the bone with one final carving motion. For further carv- 
ing, place the roast on its side and slice as before. 

A familiarity with anatomy is of course of inestimable value 
in efficient carving. By efficient carving is meant the greatest 
number of neat slices. The arguments that_meat is meat; it all 
goes to the same place ; they have to be cut and mangled anyway ; 
the small brown pieces are the best; nothing goes to waste but all 
to the waist, so why be fussy; will not satisfy the housewife who 
takes pride in neatness and gastronomic appeal. 

SOME INSTITUTIONAL MANAGEMENT PROBLEMS 

The operation of dining commons in state and federal welfare 
institutions presents many problems in dealing with grades of 
meat, the form in which they should be purchased, their cutting, 
and their preparation. Where economy, because of budget lim- 
itations, is the paramount issue, quantity and quality of meat 
purchases will naturally suffer. This does not mean that hash 
from cutter and canner stodc must be the main dish. It is a 
challenge to a steward to make his kitchen a laboratory in which 
to discover: (1) what grades of meat best suit his special needs 
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It is much easier to carve a pork loin 
roast if the backbone is separated from 
the ribs. This is done at the market by 
sawing across the ribs close to the back- 
bone. The backbone becomes loosened 
during roasting; note in the first illustra- 
tion that it has fallen away from the 
ribs. 

• The standard carving set is preferred 
for caiwing the pork loin, although a 
smaller size may be used. 

• Before the roast is brought to the 
table remove the backbone by cutting be- 
tween it and the rib ends (second illus- 
tration). 

• The roast is placed on the platter so 
that the rib side faces you. This makes 
it easy to follow the rib bones, which 
are the guides for slicing. JIake sure of 
the slant of the ribs before you carve, as 
all the ribs are not perpendicular to the 
platter. 

• Insert the fork firmly in the top of 
the roast- Cut closely against both sides 
of each rib. You alternately make one 
slice ^vith a bone and one without. Roast 
pork is more tempting when sliced fairly 
thin. In a small loin each slice may con- 
tain a rib; if the loin is large it is possi- 
ble to cut two boneless slices between 
ribs. 

• Two slices for each person is the usual 
serving. 

Fig. 19.18 — Carving a loin roast of pork, 
from the standpoint of complete utilization, consumer satisfac- 
tion, and cost per serving; (2) what advantages there may be in 
buying meat in the carcass as compared to wholesale and bone- 
less cuts, fresh as compared to frozen, and from the packer as 
compared to the jobber; (3) what cuts furnish satisfactory 
roasts, steaks, etc., at the lowest cost per sending (for example 
— chucks as compared to round for roasts) ; (4) what method of 
cutting is best adapted to utilization of all the meat; and (o) 
what new and different ways the same cuts may be prepared 
and served so as to relieve the monotony so often prevalent. 

The Cutting and Cooking Test 

The most businesslike approach to the solution of thc.sc 
problems is to make cutting te.sts on carcasses and cuts of dif- 
ferent grades and price levels, and thereby determine actual costs 
of sendngs. For example, if bonele.ss beef i.s required for roasts 
and good grade chucks are quoted at 39 cents, good grade rounds 
at 42 cents, and G- to 8-pound chuck rolls at 47 cents, which is 
the most .«atisfactor>* and economical buy for that purpose? The 
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A Inml) crown roml '1 
rock or rik section, of the Inmh. A P 
Tr^wn" mode, from •''» t 

two or moro lorn** of por^- rJt| 
curves! in ii mrthcxl similnr to thnt of the 
pork loin roast. 

• Use ft stamlan! carvinj; pet. 

. Move to the piilc of " 7 : 

Karnish in the center which maj "’ter 
fere with carv'infr. PressinK can l»e cut 
and served olonK with the slice . 

. Stcnclj- the ronst l.y plncini: the fork 
fiimly between the ribs. 

• Cut down l>ctwecn the ribs, 

one ri». to each slice (first illustration). 

• Lift the slice on the knife blade. usinK 
the fork to ste.ady it (second illustra 
tion). 


Fig. 19.1C — Carving a crown roast of lamb. 



The leg of lamb should !« 1'®: 

fore the carver so l^at the shrank bon^ 
is to his right and the thick nicaty 
tion, or cushion, is on the far side of in 
platter. Different roasts will not 
have the same surface uppermost w- 
causc of the difference in right and JOii 
legs. However, this does not affect tne 
method of carving. The 
rhow a right leg of lamb resting on tne 
large smooth side. 


• A standard carving set is a convenient 
size for this roast. 


• Insert the fork firmly in the lacK® ="'* 
of the leg and carve two or three lengtn 
wise slices from the near thin side tnr 
illustration) . 


• Turn the roast so that it rests on th 
surface iust cut. The shank bone no^ 
points up from the platter. 

• Insert the fork in the left of the roast. 
Starting at the shank end slice doviTi to 
the leg bone. Parallel slices may be niaa 
until the aitchbone is reached (^cona 
illustration). One-quarter to 
eighths of an inch is a desirable tnicK- 
ness. 


• With the fork still in place, run th 
knife along the leg bone and release ai 
the slices. 


Fig. 19.17 — Carving a leg of lamb. 
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Contrary to most carving’ rules, a steak 
is carved with the ^-ain. A steak need 
not be cut across the grain because the 
meat fibers are tender and already rela- 
tively short. 


• Use the steak set, with a knife-blade 
of six or seven inches. 


• Holding the steak with the fork in- 
serted at the left, cut closely around the 
bone (first illustration). Then lift the 
bone to the side of the platter where it 
will not interfere with the carving. 

• With the fork in position, cut across 
the full width of the steak (second illus- 
tration). Make wedge-shaped portions, 
widest at the far side. Each serving will 

a piece of the tenderloin and a piece 
of the large muscle. 

• Serve the flank end last if additional 
servings are needed (third illustration). 

In order to protect the cutting edge of 
the knife, as well as the platter, a board 
cut to fit the center section of the steak 
is almost a necessity when carving a 
steak. 

Fig. 19.20 — Carving a porterhouse steak. 

policy is to use the better grades for chops, steaks, and roasts, 
and have some of the utility grade on hand to incorporate with 
the more wasty cuts, thereby enabling the use of most of the 
excess fat. Whether hinds or fores should be used for this fat- 
saving purpose will depend upon the difference in price between 
the two, hinds being preferred by many. Hinds will usually aver- 
age about 2% less bone than the fores. The tables on the physical 
composition of the beef carcass (Chapter XIII) and of lamb 
(Chapter XVIII) should be helpful in estimating the yield of 
edible meat from different grades of carcasses and cuts. 

In the case of institutions having nonpaying clients or 
wards, it may be necessary, because of limited appropriations, to 
use the standard, commercial, and utility gi'ades of meat. 

Can Steak Be Cut from a Fore Quarter of Beef and If So, How 
Much? 

Steak can be cut from the fore quarter, but it should be pre- 
pared as Swiss steak. The following is a cutting test made on n 
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The ham is placed on the platter 
the fot ordecJrated side up. The shank 
“d “hould ataays tom 

right The thin side of the ham^tom 
which the first slices “te made, OTll M 
nearest or farthest from the carver, de 
pending on whether the from a 

?ight of a left side of '’[“f:™ 

tion shows a left ham with 
cut neatest the carver. The dia^am 
shows the bone structure and direction 
of the slices. 

• Use a standard carving set or tw 
slicer and carver’s helper on the baked 
ham. 

• Insert the fork and cut several slices 
parallel to the length of the ham on the 
nearest side (first illustration). 

• Turn the ham so that it rests on the 
surface just cut. Hold the ham 

vkith the fork and cut a small wedge from 
the shank end (second illustration), 
removing this wedge the succeeding slices 
are easier to cut and to release from tne 
^ne. 

• Keep the fork in place to steads' t^ 
ham and cut thin slices doivn to the Jeg 
bone (second illustration). 

• Release slices by cutting along bone at 
right angles to slices (third illustration). 

• For more servings turn the ham back 
to its original position and slice at rign^ 
angles to the bone (fourth illustration). 

ISl— Carving a roast ham. 


table in Chapter XIII shows that the amount of bone in good 
grade rounds and chucks is the same, or 19Sr, but that rounds 
yield 2^c more lean and 2/T less fat. Will a 39-cent chuck, when 
boned, furnish chuck rolls under 47 cents per pound, and can 
chuck or round be cut to belter advantage? Also, what will serv- 
ings cost and how do the two compare in palatabiiitj* and ea.se 
in sen'ing? The answers are found by cutting and preparing the 
meat for the oven and then dividing the usable weight into the 
total cost. The cooked product when served ^^^ll give further 
information as to shrinkage and actual number of sen'ings se- 
cured per pound of fresh meat. 


What Grade of Meal Should 1 Purchase? 

The answer depends upon whether you are serving paying or 
nonpaying clients. Choice and aood grades should be use<l for 
the former, but tasty meals can be prepared more economic^ 
from sMnrfarc?, commercial, and nfilitv grades of meat. A goort 
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What Is the Steak Yield from a Trimmed Beef Loin 




(Good Grade) 

7 



Strip Loin 

Boneless Hip 

Fillet 

Stew Meat 

Fat 

Bone 

% 

% 

% 

% 

% 

% 

20 

33 

G 

9 

20 

12 


The above percentages were secured from good to choice 
loins (kidney out) weighing between 45 and 50 pounds. 

Problem: What is the cost of these boneless cuts on the 
basis of current wholesale prices of Western style trimmed loins ? 
On the basis of a 7-ounce steak, how many servings can be 
secured from a 50-pound loin, and what is the cost per serving 
after crediting stew meat (or hamburg), fat, and bone? Figure 
the same problem if the fillet is not served but credited at current 
market price. 

What Is the Meat Yield from Fresh Hams of Different M^eights? 
The following is a test made on 42 fresh hams of different 


weights. 

Ho. Wl. of Hams 

Total 

Meat Yield 

Roasts 

Trimmings 

Bone 

Fat 


% 

% 

% 

% 

% 

10 131/, 

83 

7C 

7 

11 

6 

7 141/2 

83 

76 

7 

10.5 

G.5 

IG 151/2 

82 

75 

7 

10 

8 

9 17 ■ 

81 

74 

7 

9.5 

9.6 


Problem : Roast pork is on the menu for 500 guests. IIow 
many 15-pound hams must be provided and what will be the cost 
per soiwing if 4 ounces of the roasted pork are served per plate? 
(Use current market prices and credit lean trimmings at sausage 
Price, and skin and fat at waste fat price.) 

What Per Cent of Edible Ham Steak Can Be Cut from a Smoked 
Ham? 

Much dei)ends upon the method of cutting and the amount 
uf the less desirable ham steaks you wish to use, W hen cut as 
*^ommendod in Chapter XIV, a IG-pound ham will yield: 
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The blade pot-roast 

T>art of one rib and a portion of the biaae 
bone The long coolcmg process 
»>««■ tissues attached to the bones, there- 
£re‘thT4n“can be clipped eut c^sih' 
before the roast is placed on the taoje. 

• Either the steak set or the standard 
carving set may be used for carving the 
pot-roast. 

• Hold the pot-roast firmly ivith the fork 
inserted at the left and separate a s«- 
tion by limning the kmfe ^t'%een two 
muscles, then close to the bone, if the 
bone has not been removed (first ilius 
tration). 

• Turn the section just separated so that 
the grain of the meat is parallel with the 
platter (second illustration). This en- 
ables you to cut the slices acioss th- 
grain of the meat. 

• Holding the piece with the fork, cut 
slices of one-fourth to three-eighths oi 
an inch thick (third illustration). 

• Separate the remaining sections of the 
roast; note the direction of the meat 
fibers and carve across the gram. 

• Two or three slices, depending on size, 
are served to each person. 


Fig. 19.21 — Carving a chuck or blade roast. 

good grade fore quarter, boned as illustrated in Chapter XVI. The 
rib eye and shoulder clod muscles furnished the bulk of the steak. 
These steaks were cut into 4-ounce portions. The short ribs were 
cut with the bone left in. If the brisket is cut into pieces slightly 
smaller but similar in shape to those from the short rib and in- 
cluded w'ith them, this method produces about 21% steak, 21 /c 
short rib, and 27% stew (or Hamburg) . 


Cutting Test on a 169-pound Fore Quarter (Good Grade) 



Ponnds 

Per Cent 

Steak - 

85 

20.7 

Short rib 

25 

14.8 

Stew beef 

. 451/j 

27.0 

Brisket roll (roast or steur) . . 

. 11 

6.5 


II 6 V 2 

69.0 

Bone - 

- ■ - 291/2 

17.4 

Fat 

23 

13.6 


169 

100.0 
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What Per Cent Loss Can I Expect in Slicing a Slab of Bacon? 

The shape and trim of the bacon will have a large bearing on 
the waste. The rind (skin) on the bacon represents 3%% to G% 
of its weight, depending on whether it was removed by machine 
( 334 %) or by hand (4i/^%-6%). Slab trimmings amount to an 
additional 3%. 

What Per Cent Loss Can I Expect in Slicing a Beef Liver? 

A beef liver in good sound condition and well chilled should 
not show more than 2% to 3% waste. This is of course depend- 
ent upon the manner of slicing and the skill of the man doing 
the slicing. 

How Can I Detect Cereal in Sausage? 

Smear the cut surface of the sausage with iodine solution; 
e blue discoloration indicates that a starch flour has been added. 
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Ponnds 

- 21/2 

Per Cent 

15.63 ] 

1 


- 81/2 

53.12 

bo 


- % 

3.12' 

1 

Aitchbone and hock for boiling . 

- 31/2 

21.88 



... 1 

6.25 



16 

100.00 


The above test shows a maximum slicing yield 

of 71.87 per cent. 


What Pork Cuts jMake the Best Sausage and Can I Save Money 
by Making My Own Sausage? 

Fresh skinned pork shoulders of the better grades make an 
ideal sausage since shoulder meat has about the right proportion 
of lean to fat. In the lower grades of unfinished pork it tvin be 
necessary to use additional pork fat. Heavy shoulders from gilts 
and sows can generally be bought at a lower figure than light 
shoulders. Sausage trimming may be bought from packers for 
sausage making on which the following assumed prices are to 


be used in working this problem: 

Regular pork trimmings, 50% lean .24c per lb. 

Special lean pork trimmings, 85% 4Sc per lb. 

Extra lean pork trimmings, 95% 49c per lb. 

Skinned pork shoulders 41c per lb. 

Countrj' style sausage, fresh in links .47c per lb. 

Country style sausage, fresh in bulk 36c per Ib- 


Tests show that fresh skinned pork shoulders xvill jieM approx- 
imately 85% sausage meat. 

Sausage Test on a 20'pound Fresh Skinned Shoulder 
171/2 lb- sausage meat 
2 lb. bone 
Ib. skin 

Figuring 2 cents a pound for grinding and cent per pound for 
seasoning, and considering that regular pork trimmings are gen- 
erally too high in fat to be u.sed alone (use with 50% of shoulder 
or special lean), determine the reply to the question. 
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Types of Service 

The Federal Meat Grading Service engages in two main types 
of activities: (1) the grading and identification for grade of beef, 
veal, lamb, and mutton for sale on a grade basis through regular 
commei’cial channels, and (2) the examination and acceptance, 
for conformance with specifications for grade and other factors, 
of meats offered for delivery to federal, state, county, and mu- 
nicipal institutions which purchase meat on the basis of contract 
awards. This latter service covers all kinds of meats, meat pro- 
ducts, and by-products. 

The Meaning of Grade 

Grade is a term used to denote the deg;i*ee of conformation, 
finish, and quality possessed by a carcass or cut. Standards have 
been set up for the three grade factors mentioned, and it is the 
duty of the meat grader to follow these standards. 

The eight grades for steer and heifer beef m use today are: 
prime, choice, good, standard, commercial, utility, cutter, and 
canner. Prior to July, 1939, the gi-ade stamp included both the 
grade and the class; for example, U. S. Choice Steer or U. S, 
Choice Heifer. To make it simpler for the consumer to buy meat 
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On Fenruary 10. 1925, the 68th United States Congress passed 
an act setting up a Federal Meat Grading Service. The Bureau 
of Agricultural Economics at Washington, D. C. was designated 
the official agency for conducting the work and the first meat 
grading was started in May, 1927. The work was later allocated 
to the Agricultural Marketing Service, which was placed under 
the Food Distribution Administration in the fall of 1942. 

At present, the Meat Grading Branch is under the Livestock 
Division of the Agricultural Marketing Service of the United 
States Department of Agriculture. 

The Purpose of the Act 
Producer and Processor 

The act authorized the establishment of an inspection service 
for perishable farm products for the purpose of making available 
to individuals, organizations, and establishments, an agency that 
would certify the class, quality (grade), and condition of the 
products examined to conform with uniform standards. 
Consumer 

The government grade stamp on meat became a guarantee 
to the consumer that the meat bearing it is of the quality desig- 
nated. 

Inspection Requirements 

Products, to be eligible for grading sendee, must be prepared 
under Federal inspection or other official inspection acceptable to 
the Administration. 
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acter of the chine and breast bones, the age and origin of the 
cattle considered. Quality is considered to be the most important 
of the thi'ee grade factors because it furnishes the most depend- 
able criterion in determining the relative merit of beef to con- 
sumers. 

Finish includes the amount, character, and distribution of 
the exterior, interior, inter-muscular, and intra-muscular fat. 
The principal significance of finish is that it is rather closely 
related to the quality of the beef and therefore provides a de- 
pendable guide as to its relative merit to the consumer.- 

ConformaMon includes the general build, form, shape, or 
outline of the carcass, side, or cut. Its chief significance in grad- 
ing is the close relationship that exists between conformation and 
the relative percentage of each major wholesale cut in the carcass 
as well as the proportion of edible meat to bone. 


APPLICATION OF STANDARDS 

The standards as outlined provide for the grading of bfief pro- 
duced from steers, heifers, and cows on its characteristics as 
beef without sex identification. Beef placed within each respec- 
tive grade, therefore, will possess the characteristics specified for 
that grade, irrespective of the sex of the animal from which it 
■was derived. 

The following standards for grade apply to beef produced 
from cattle that are beyond the calf stage in age and matuiity. 
It is recognized that the degree of finish and marbling, as well 
as other characteristics in beef, relate to some extent to the age 
of the cattle from which it was produced. Therefore,^ somewhat 
less finish and less extensive marbling than that specified in the 
grade descriptions are permitted in each respective grade in beef 
produced from young cattle, providing the degree of perfection in 
conformation and the character of the fat possessed by such beef 
meet the requirements for that grade. Likewise, somewhat more 
finish and more extensive marbling than that specified are re- 
quired in beef produced from cattle that are relatively advanced 
in age and maturity. In grading beef, the degree of finish and 
marbling characteristic of beef of approximately the age, weight, 


„ -Tho .pocilicalions for Omciol United States 

Carenss Beef ^^ero amcndwl, eiTcclivc October a 

lions of the specifications herein color of fat referred to ns boinK 
fn’ade factor. 
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on the basis of quality, the class names such as steer, heifer, 
and cow were dropped. Class is not included on wholesale grading 
certificates unless specifically requested. 

Because of variations occurring in a grade, the trade recog- 
nizes three segments in each grade, referred to as top, average, 
and low. 

In all cases the only identification is a recognition stamp 
placed on the carcass which identifies the product as being in 
accordance with the terms of the contract, for which the grader 
issues a certificate to this effect. 

The letters AA, A, B, C, and D, used for denoting meat 
grades during the operation of the Office of Price Administration 
{O.P.A.) are not official U. S. grades and should not be construed 
as such. These letter grades were in effect from July 13, 1942, 
until October 15, 1946, and were for the purpose of providing 
isolated packers and local slaughterers a means of identifying 
grades on meat when it was not possible for the U. S, D. A. to 
provide the service. 

In December, 1950, the official standards for grades of steer, 
heifer, and cow beef were amended by combining the Prime and 
Choice grades and designating them as Prime, renaming the 
Good grade as Choice, and dividing the Commercial grade into 
two grades by designating the beef produced from young ani- 
mals included in the top half of the grade as Good while retain- 
ing the Commercial grade designation for the remainder of the 
beef in that grade. Other revisions in the standards for the 
Prime, Choice, Good, and Commercial grades were made to 
clarify them and to facilitate their interpretation. Standards for 
the Utility, Cutter, and Canner grades were not affected. 

In June, 1936, the official standards for grades of steer, 
heifep and cow beef were again amended by dividing the Com- 
mercial grade into two grades strictly on the basis of maturity, 
with beef produced from young animals being designated as 
Standard while Commercial w'as retained as the grade name for 
beef produced from mature animals. 

The following are definitions of the grade factors as they 
apply to beef, taken from the official United States Revised 
Standards for Grades of Carca.ss Beef. 

QuaHtij is indicated by such factors as the color and texture 
of the lean, the firmness of the lean and fat, and the degree of 
marbling of the beef. It is also indicated by the color and char- 
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SPECIFICATIONS FOR OFFICIAL UNITED STATES 
STANDARDS FOR GRADES OF CARCASS BEEF 
(STEER. HEIFER, AND COW) 

Prime 

Prime grade beef carcasses and wholesale cuts are blocky 
and compact and very thickly fleshed throughout. Loins and 
ribs are thick and full. The rounds are plump and the plumpness 
extends well down toward the hocks. The chucks are thick and 
the necks and shanks short. The fat covering is fairly smooth 
and uniformly distributed over the exterior surface of the car- 
cass. The interior fat is abundant in the pelvic cavity and over 
the kidney. The protrusion of fat between the chine bones is 
liberal and the overflow of fat over the inside of the ribs is 
abundant and fairly evenly distributed. The intermingling of 
fat with the lean in evidence between the ribs, called feathering, 
is extensive. Both the interior and exterior fats are firm, brittle, 
and somewhat waxy, but the interior fat may be slightly wavy or 
rough. The cut surface of the rib eye muscle is firm and has a 
smooth, velvety appearance. It has abundant marbling and the 
marbling is extensive, especially in the heavier carcasses. The 
color may range from a pale red to a deep blood red but shall be 
uniform and bright. The chine bones are usually soft and red, 
terminating in soft, pearly white cartilages. 

Carcasses showing evidence of maximum maturity per- 
mitted in the Prime grade have chine bones tinged with white, 
and cartilages on the end of the chine bones are slightly ossified. 
Carcasses must also be symmetrical and uniform in contour, and 
the rib eye muscle must be fine in texture. 

Regardless of the extent to which other grade factors may 
exceed the minimum requirements for the f)n*ade, a carcass must 
have certain evidences of quality to be eligible for the Prime 
mde. The cut surface of the muscle must be firm, fine in texture, 
and bright in color. Slightly abundant marbling must be evident 
in the rib eye muscles of carcasses with soft, red chine bones 
terminating in soft pearly white cartilages. Progressively more 
marbling is required in carcasses with evidences of more ad- 
'’anced maturity. Carcasses which are only moderately compact 
nnd blocky with only moderately plump rounds and mwlcrately 
thick flc.shing may meet the minimum requiremenU for the 
Prime grade provided they have finish and evidcnco.s of quality 
wiuivalent to the midpoint of the Prime grade. 
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and maturity being graded should therefore be taken into con- 
sideration. 

All carcass beef and beef cuts possess each of the three 
grading characteristics — conformation, finish, and quality — in 
varying degrees. A range of variation with respect to each of 
the three grade characteristics is therefore included within each 
grade. The standards for grade are intended to describe only 
the characteristics of carcass beef and wholesale cuts that are 
representative of the midpoint of each grade. It is recognized that 
there will be included within the limits of each grade, some car- 
casses and cuts that are superior to, and others that are inferior 
to those described as representative of the grade. Grade is deter- 
mined on the basis of a composite evaluation of these three fac- 
tors, and a carcass or cut placed within any grade may possess 
characteristics that are common to another grade with respect 
to one, or ixissibly two, of these characteristics. 

The following grade descriptions are defined primarily in 
terms of carcass beef. They also are applicable to wholesale cuts. 
It is recognized, however, that all of the wholesale cuts produced 
from a carcass may not be of the same grade as the carcass from 
which they were produced. 

Standard Grades for Carcass Beef 

There are eight grades for beef from steers and heifers, 
seven grades for beef from cows, and six grades for beef from 
bulls and stags. These are listed in the following schedule of 
grades ; 


Sehednle— standard Market Classes and Grades for Dressed Beef. 


Class 1 

j Grade j 

j 

Grade 

1 

Steer, heifer. 

Prime j 

[ Bull and stag 1 

Choice 


Choice 


Good 


{ Good 


Commercial 


• Standard 

i 

Utility 


' Commercial 


Cutter 


1 Utility 


Canner 


Cutter 

i' 



1 Canner 




■Cow i> not •lijitl* for Prime KTxfe. 
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Eegardless of the extent to which other grade factors may 
exceed the minimum requirements for the grade, carcasses 
whose flesh is moderately soft and slightly watery are not 
eligible for the Choice grade. The minimum marbling permitted 
will vary from a small amount in very red-boned, light-weight 
carcasses to a moderate amount in carcasses approaching the 
maximum maturity permitted. Carcasses which are slightly 
compact and blocky and with slightly plump rounds and slightly 
thick fleshing may meet the minimum requirements for the 
grade provided they have finish and evidences of quality equiva- 
lent to the midpoint of the Choice grade. 

Beef produced from steers, heifers, and young cows may 
qualify for the Choice grade. 

Good 

Good grade beef cai'casses and wholesale cuts are slightly 
compact and blocky in conformation and the fleshing tends to be 
slightly thick throughout. Loins and ribs are slightly full and 
the rounds are only slightly plump. Chucks ai’e slightly thick and 
full and the neck and fore shanks tend to be slightly long and 
thin. The fat covering of beef within the grade ^vill vary within 
moderate limits, depending on the evidences of maturity of the 
cattle from which it was produced. Carcasses whose chine bones 
are soft and red and which teinninate in soft, pearly white 
cartilages have a thin exterior fat covering over loins and ribs 
and over portions of the rounds and chucks. In such beef there 
will be only a slight protrusion of fat between the chine bones, 
only a small overflow of fat over the inside of the ribs, and only a 
small quantity of feathering between the ribs. Carcasses whose 
chine bones are tinged with white and which terminate in carti- 
lages in which some ossification is evident will usually possess a 
slightly thick exterior fat covering which extends over most of 
the rounds and chucks. They will h.ave slight protrusions of fat 
between the chine bones and slightly abundant overflow fat and 
feathering. The fat m.ay be somewhat soft or slightly oily. Char- 
acteristics of the cut surf.ace of the rib eye muscle will varj’ de- 
pending on evidences of m.aturity attained by the animal from 
which it was produced. In carca.sscs whose chine bones are soft 
and red and which terminate in soft, pcarly-wliite cartilages the 
rib eye has a slight amount of marbling and is usually mod- 
erately soft but fine in te.xture. Carcasses whose chine bones are 
tinged with white and which terminate in cartilages in which 



416 


THE MEAT WE EAT 


Only teef produced from steers and heifers will qualify for 
the Prime grade. 

Choice 

Choice grade beef carcasses and wholesale cuts are moder- 
ately blocky and compact and moderately thick-fleshed through- 
out. Loins and ribs are moderately thick and full, and the rounds 
are moderately plump. The chucks are moderately thick and the 
necks and shanks are moderately short. The fat covering of beef 
within the grade will vary within moderate limits depending on 
evidences of the maturity attained by the animal from which it 
was produced. Carcasses whose chine bones are soft and red and 
which terminate in soft, pearly white cartilages may have a 
slightly thin covering of exterior fat and a moderate quantity of 
interior fat. In such beef there will be a modest protrusion of fat 
between the chine bones and moderate overflow fat and feather- 
ing. Carcasses whose chine bones are tinged with white and 
which terminate in cartilages in which ossification is plainly 
evident will usually possess a moderately thick exterior fat cov- 
ering that extends over nearly the entire surface of the carcass 
and shall have fairly hea^’J' deposits of interior fat. In such beef 
there will be a mc^erate protrusion of fat between the chine 
bones and moderately abundant overflow fat and feathering. 
Interior and exterior fats are fairly firm and brittle. Characteris- 
tics of the cut surface of the rib eye muscle will vary, depending 
on evidences of the maturity attained by the animal from which 
it was produced. In carcasses whose chine bones are soft and red 
and which terminate in soft, pearly white cartilages, the rib eye 
has a moderate amount of marbling and is usually slightly soft 
but fine in texture. In carcasses whose chine bones are tinged 
with white and which terminate in cartilages in which some os- 
sification is evident, the rib eye has moderately abundant mar- 
bling and is usually moderately firm and fine in texture. The color 
of the muscle usually ranges from a light red to slightly dark 
red. It is usually uniform and bright in color but may be slightly 
two-toned or slightly shady. 

Carcasses showing evidences of the maximum maturity 
permitted in the Choice grade have chine bone-s which are tinged 
with white and cartilages on the end of the chine bones which 
are partially ossified. However, the carcasses must also be at 
least moderately sjunmetrical and uniform in contour and the rib 
eye muscle must be fine in texture. 
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muscle will also vary, depending on the evidences of maturity 
attained by the animal from which it was produced. In carcasses 
whose chine bones are soft and red and which terminate in soft, 
pearly white cartilages, the rib eye muscle is somewhat soft and 
watery but fine in texture and will be practically devoid of 
marbling. In carcasses whose chine bones are tinged with white 
and which terminate in cartilages in which some ossification is 
evident, the rib eye muscle is moderately soft and moderately 
fine in texture and has a slight amount of marbling. The lean 
will usually vary from a light red to a slightly dark red in color 
but may be slightly two-toned or shady. 

Carcasses showing evidence of maximum maturity per- 
mitted in the Standard grade may have chine bones tinged with 
white and the cartilages on the end of the chine bones may be 
moderately ossified. Carcasses must also be at least moderately 
sjTnmetrical and unifonn in contour and the rib eye muscle 
must be at least moderately fine in texture. 

Young, red-boned, lightweight carcasses with conformation 
equivalent to at least the midpoint of the grade as defined 
above may be devoid of marbling and qualify for the Standard 
grade. However, carcasses which show similar evidence of ma- 
turity but which have conformation equivalent to the upper 
third of the Utility grade are practically devoid of marbling. 
Carcasses near the maximum limit for maturity with conforma- 
tion equivalent to at least the midpoint of the grade as defined 
above may qualify for the Standard grade with traces of mar- 
bling; however, carcasses with similar evidences of maturity but 
which have conformation equivalent to the upper third of the 
Utility grade are required to have a slight amount of marbling. 

Commercial 

Commercial grade beef carcasses and wholesale cuts are 
restricted to those with evidences of more advanced maturity 
than permitted in the Good and Standard grades. Such carcasses 
are slightly thick fleshed but rather rough and irregular in con- 
tour. Rounds are slightly flat and tapering. Loins are moderately 
wide but slightly sunken and the hips are rather prominent. Ribs 
tend to be slightly thick and full. Chucks are slightly thin, and 
plates and briskets are wide and "sprcady.” The necks and 
shanks are slightly long and thin. The fatness of beef within 
this grade will be variable, depending on the evidences of ma- 
turity attained by the animal from which it was produced. Car- 
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some ossification is evident will have a modest amount of 
marbling and the muscle is usually slightly soft but moderately 
fine in texture. The muscle will usually vary from a light red 
to a slightly dark red in color but may be slightly two-toned or 
slightly shady. 

Carcasses showing evidence of the maximum maturity per- 
mitted in the Good grade may have chine bones tinged with 
white and the cartilages on the end of the chine bones may be 
moderately ossified. Carcasses must also be at least moderately 
symmetrical and uniform in contour and the rib ej'e muscle must 
be at least moderately fine in texture. 

Red-boned, lightweight carcasses which have traces of 
marbling may meet the minimum requirements for Good pro- 
vided they have conformation equivalent to at least the mid- 
point of the grade. However, carcasses which show similar evi- 
dences of maturity but which are slightly rangy and angular arc 
required to show a slight amount of marbling. Carcasses near 
the maximum limit for maturity with conformation equivalent to 
at least the midpoint of this grade may qualify for Good with a 
small amount of marbling whereas carcasses which show similar 
evidences of maturity and which are slightly rangj' and angular 
are required to have a modest amount of marbling. 

Standard 

Standard grade beef carcasses and wholesale cuts are rang>% 
angular, and slightly thin fleshed throughout. Loins and ribs 
tend to be flat and are slightly thin fleshed. The rounds are 
moderately flat and tapering. Chucks are slightly flat and thinly 
fleshed. The fat covering of beef within this grade will vary 
slightly depending on the evidences of maturity of the cattle 
from which it was produced. Carcasses whose chine bones are 

and red and which terminate in soft pearly white cartilages 
have only a thin covering of external fat over the loins and ribs, 
practically no protrusion of fat between the chine bones, and 
very scanty quantities of overflow fat and feathering. Carcasses 
whose chine bones are tinged with white and which terminate in 
cartilages in which some ossification is evident will have a 
slightly thin covering of fat over the loins and ribs which par- 
tially covers the outsides of the rounds and chucks. In such beef 
there is a verj' slight protrusion of fat between the chine bones 
and a small amount of overflow fat and feathering. The fat is 
moderately soft Characteristics of the cut surface of the rib eye 
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Utility 

Utility gi'ade beef carcasses and wholesale cuts may be de- 
cidedly rangy, angular, and iiTegular in conformation. The flesh- 
ing is usually thin. The loins and ribs are flat and thinly fleshed. 
The rounds are long, flat, and tapering. The chucks are flat and 
thinly fleshed. The neck and shanks are long and tapering. The 
hip and shoulder joints are prominent. The degree of fat covering 
varies from very thin in beef produced from young steers and 
heifers, to a slightly thick covering that may be somewhat un- 
even in beef produced from cattle that are more or less advanced 
in age. The quantity of interior fat varies from very little in 
beef that is produced from young and immature steers and 
heifers, to a moderate quantity in that produced from mature 
cattle. The fat is usually soft. The cut surface of the lean muscle 
is usually soft and watei'y in the beef produced from younger 
cattle, but in that produced from more mature cattle it is usually 
fairly firm but coarse. The beef in this grade will show prac- 
tically no marbling except in that produced from aged cattle, 
which may show a little marbling in the thicker cuts. The color 
may be two-toned or shady, and usually ranges from a light 
red to a very dark red. The bone is usually hard and white. 

The Utility grade of beef may be produced from steers, 
heifers, or cows. 

Cutter 

Cutter grade beef carcasses and wholesale cuts may be very 
rangy, angular, and irregular in conformation and very thinly 
fleshed throughout. The loins and ribs are very flat, thin, and 
shallow. The rounds are veiy long, flat, and tapering. The chucks 
are very flat, thin and shallow. The neck and shanks are very 
long and tapering. The hip and shoulder jomts are very promi- 
nent. The degree of exterior fat covering may vary from a very 
thin covering that is confined almost entirely to the ribs and loins 
in the beef produced from younger cattle to a thin, more ex- 
tensive covering in the beef produced from mature cattle. The 
interior fat is confined largely to the pelvic cavity and the kidney 
and may vary from a very small quantity, if any, in these parts 
in beef produced from younger cattle to a limited quantity in 
that produced from mature cattle. The cut surface of the lean 
muscle shows no marbling, is coarse, and is usually soft and 
watery. The color may be two-toned or shady, and usually ranges 



420 


THE MEAT WE EAT 


casses which only slightly exceed the mininiuni niatiirity per- 
mitted will have a slightly thick covering of external fat, a small 
amount of fat protrusion between the chine bones, and a mod- 
erate amount of overflow fat and feathering. Carcasses that have 
hard, white chine bones which terminate in nearly completely 
ossified cartilages will have a moderately thick exterior fat cov- 
ering, a moderate protrusion of fat between the chine bones, and 
moderately abundant overflow fat and feathering. In beef of this 
grade, particularly those more advanced in maturity, the ex- 
ternal fat covering will be considerably thicker over the loins 
and ribs than over the rounds and chucks, and may frequently be 
patchy or wastj’. The fat is firm. In carcasses which only slightly 
exceed the minimum maturity permitted the cut surface of the 
rib eye muscle will be moderately firm and slightly coarse in 
texture and will have a moderate amount of marbling. In car- 
casses that have hard, white chine bones that terminate in 
almost completely ossified cartilages the rib eye muscle will be 
firm but coarse in texture, and the marbling will be moderately 
abundant but also rather coarse and prominent. The lean will 
usually vary from slightly dark red to dark red in color but may 
be two-toned or shady. 

Regardless of the extent to which other grade factors may 
exceed the minimum requirements for the grade, carcasses 
which only slightly exceed the minimum maturity permitted are 
required to have a small amount of marbling, and carcasses 
whose chine bones are hard and white and which terminate in 
nearly completely ossified cartilages are required to have at least 
a moderate amount of marbling. Carcasses which only slightly 
exceed the minimum maturity permitted and which are slightly 
thin fleshed and rather rangy and angvlar may meet the mini- 
mum requirements for the grade provided they have a modest 
amount of marbling, and carcasses with similar conformation 
which have hard, white chine bones that terminate in almost 
completely ossified cartilages may meet the minimum require- 
ments for the grade provided they have slightly abundant mar- 
bling. 

Carcasses whose conformation and evidences of quality only 
slightly exceed the minimum requirements for the grade are not 
eligible for the Commercial grade if they are excessively patchy 
or uneven in distribution of external fat. 
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Young lambs — a slightly dark pink color of inside flank 
muscles. 

Mature lambs — a light red color of inside flank muscle. 

Young lambs — ^modest amount of feathering between the 
ribs. 

Mature lambs — moderate amount of feathering between the 
ribs. 

Young lambs — small quantity of fat streaking on inside flank 
muscle. 

Mature lambs — ^modest amount of fat sti'eaking on inside 
flank muscle. 

The lean flesh and the exterior finish should be relatively 
firm and the flanks moderately full and firm. The minimum ex- 
ternal fat requirements for Prime is at least a very thin covering 
of external fat over the top of the shoulders and the outsides of 
the upper parts of the legs, and the back must have at least a 
thin covering of fat; that is, the muscles of the back may be no 
more than barely visible through the fat. 

A development of quality which is superior to that specified 
as minimum for Prime may compensate, on an equal basis, for 
a development of conformation which is inferior to that specified 
as minimum for Prime. For example, a carcass which has evi- 
dence of quality equivalent to the mid-point of the Prime grade 
may have conformation equivalent to the mid-point of the Choice 
grade and remain eligible for Prime. However, in no instance may 
a carcass be graded Prime which has a conformation inferior to 
that specified as minimum for the Choice grade. 

Choice 

To minimize repetition, substitute the word “slightly” for 
“moderately” in the description of the Prime grade to this point 
— A carcass which has conformation equivalent to at least the 
mid-point of the Choice grade may have quality equivalent to the 
minimum for the upper third of the Good grade and remain 
eligible for Choice. Superior quality may compensate on an equal 
basis for a confoimation which is inferior to that specified as 
minimum for Choice. For example. Top Choice conformation in 
a carcass with Top Good quality makes it eligible for the Choice 
grade. However, in no instance may a carcass be gi’aded Clioice 
which has a conformation inferior to that specified for the Good 
grade. 
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from a slightly dark red to a very dark red. The bone is usually 
hard and white. 

The Cutter grade of beef may be produced from steers, 
heifers, and cows. That produced from cows constitutes a rela- 
tively large percentage of the beef eligible for this grade. 

Canner 

Canner grade beef carcasses and wholesale cuts are ex- 
tremely rangy, angular, and irregular in conforaiation and ex- 
tremel}’’ thinly fleshed throughout. All cuts are extremely thinly 
fleshed. Loins and ribs are extremely thin, fiat, and shallow. 
The rounds are very long, flat, and tapering, and the chucks 
are extremely thin, flat, and shallow. The neck and shanks are 
extremely long, and the hips and shoulder joints are extremely 
tapering. Beef of this grade is practically devoid of both interior 
and exterior fat. The outside surface usually has a very dark 
appearance. The cut surface of the lean muscle is usually coarse, 
and is soft and watery* in appearance. It shows no marbling. The 
color may be two-toned or shady, and usually ranges from a mod- 
erately dark red to an extremely dark red or browmish black. The 
bones are nearly always hard and white. 

A very large percentage of the beef of the canner grade is 
produced from mature cows that are somewhat advanced in age. 

SPECIFICATIONS FOR OFFICIAL UNITED STATES 
STANDARDS FOR GRADES OF LAMB 
CARCASSES (MARCH, I960) 

Prime 

Carcasses possessing the minimum qualifications for the 
Prime grade are moderately wide and thick in relation to their 
length and have moderately wide and thick backs ; moderately 
plump and full legs ; and moderately thick and full shoulders. 

Requirements for quantities of interior fats and for firmness 
of lean and fat varj*^ with changes in maturity. 

Young lambs — moderately narrow, slightly flat rib bones. 

Jlature lambs — slightly wide, moderately flat rib bones. 

Young lambs — moderately red and moist and porou.s break 
joints. 

Mature lambs — ^slsghtly red but slightly drj* and hard break 
joints. 



Prime 


Choice 
Fig. 20 2— 


Good (L) 


yearling and mutton carcasses 

The grades are Prime, Choice, Good, Utility, and Cull for year- 
lings, and Choice, Good, Utility, and Cull for mutton carcasses. 

Revised Veal and Calf Grades 

Changes In standaids for grades of veal and calf carcasses 
made effective March 10, 1951, coincide with revisions made in 




424 


THE MEAT WE EAT 


Good 

Lamb carcasses possessing minimum qualifications for the 
Good grade are moderately narrow in relation to their length and 
have slightly thin, tapering legs, and slightly narrow, thin backs 
and shoulders. The young Iambs have traces of feathering be- 
tween the ribs, but no fat streaking on the inside flank muscle. 
Their lean flesh and exterior finish are slightly firm, and their 
flanks are slightly thin and soft. 

The more mature lambs have a slight amount of feathering, 
and traces of fat streaking on the inside flank muscles. Also, their 
lean flesh and external finish tend to be moderately firm, and 
their flanks tend to be slightly full and firm. 

A carcass which has conformation equivalent to the mid- 
point of the Good grade and quality equiv^ent to the minimum 
for the upper one-third of the Utility grade is eligible for Good. 
Also, a quality which is superior to that specified as the min- 
imum for the Good grade may compensate for a conformation 
which is inferior to that specified as minimum for Good on the 
basis of one-half grade of superior quality for one-third grade 
of deficient conformation. However, in no instance may a carcass 
be graded Good which has a conformation inferior to that speci- 
fied as minimum for the Utility grade. 

Utility 

Lamb carcasses of this grade are very angular and very 
narrow in relation to their length, and have thin, slightly con- 
cave legs, very narrow and sunken backs, and narrow, sharp 
shoulders. Hips and shoulder joints are plainly visible. Although 
evidences of quality varj' slightly with changes in maturity, the 
differences are very small. The lean of the inside flank and be- 
tween the ribs is dark red in color and the carcass is soft and 
slightly watery. 

A carcass with Average Utility conformation and Top Cull 
quality qualifies for the Utility grade. Also, quality superior to 
that specified as minimum for the Utility grade may compensate 
for conformation which is inferior to that specified as minimum 
for Utilitj’ on the basis of one-half grade of superior quality* for 
one-third grade of deUcient conformation. 

Cull 

You know them when you see them. 
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casses. Medium grade carcasses have a lower degree of finish and 
a resulting higher ratio of lean to fat than U. S. No. 1, U. S. No. 2, 
and U. S. No. 3 grades; however. Medium grade carcasses are 
underfinished and lack the quality characteristics associated with 
acceptable palatability as evidenced by a lack of firmness and in- 
dications of little or no marbling in the lean. Cull grade carcasses 
are decidedly underfinished and the pork is soft and watery with 
no visible marbling. Only carcasses with the firmness appropriate 
to their degi’ee of finish are included under the standards de- 
scribed in this part. However, carcasses which are typically soft 
or oily as a result of feeds producing soft or oily fat may be 
graded in accordance with these standards provided they are 
specially identified as soft or oily along with the gi-ade. 

Measurements of average back fat thickness in relation to 
carcass weight or length are closely related to yields of cuts and 
the quality of the cuts. The following table of measurements 
provides an objective guide in determining the barrow, gilt, and 
sow carcass grades. 

The standards for grades of barrow and gilt carcasses 
include carcass measurements and descriptions of carcass charac- 
teristics which indicate the lean and fat yields and imply the 


Weight and Measurement Guides to Grades lor Barrow, Gilt, and Sow Carcasses. 


Average Back Fat Thickness (Inches)^ by Grade 


Carcass Weight or 
Carcass Lengthi 

U.S, 

No. 1 

U.S. 

No. 2 

U.S 

No 3 

Medium 

Cull 

Under 120 pounds or 
under 27 inches 

Inches 

1 2 to 1 5 

Inches 

1 6 to 1 8 

Inches 

1 8 or more 

Inches 

0 9 to 1 2 1 

Inches 

Less than 0 9 

120 to 164 pounds or 

27 to 29 9 inches 

1 3 to 1 6 

1 0 to 1 9 

1 9 or more 

1 0 to 1 3 

Less than I 0 

1G5 to 209 pounds or 

30 to 32 9 inches 

1 4 to 1 7 

I 7 to 20 

20 or more 

1 1 to 1 4 

Less than 1 1 

210 or more pounds or 
33 or more inches 

1 5 to 1 8 

1 8 to 2 1 

2 1 or more 

1 2 to I 5 

licss than 1 2 

Sou carcasses 

1 5 to 1 0 

I 9 to 2 3 

or more 

1 1 to 1 5 

Less than 1 1 


■Flther care... wrlsht or Imirth may Oa n.rd with lack lat thlckan. a. a rcllabla^lde W 
Erade The table shows the normal lenoth rariEe tor Biven wclKhta In Mtreme ca^ 
where the use of lenirth with buck fat thicknesa mdJeatea a different trade than by usini 
welBht. Snal Sa,“ 1. detennln^I .ubj«,tl,eb a. nrovided In the mnd.rt. Cjrr... 
welRht is baaed on a chlllecl packer at>le CarcaM •* measured from the 

forward point of the aitchbone to the forward a®* 

*AveraKc of mensuremenU made opposite the first and last ribs and last lumbar vertebra. 
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the live ^ades and (1) combine the former Choice and Prime 
grades under the name Prime, (2) rename the Good grade as 
Choice, (3) establish a new grade called Good which includes 
meat from the top half of the former Commercial grade, (4) 
continue the remainder of the Commercial grade as Commercial, 
and (5) leave the Utility and Cull grades unchanged. 

A further revision was made in October, 1956, changing the 
grade name "Commercial” to "Standard” and making certain 
changes in the phrasing of the standards designed to facilitate 
their interpretations. 

OFFICIAL UNITED STATES STANDARDS FOR GRADES 
OF PORK CARCASSES (BARROW AND GILT) (SOW) 

Basis for Pork Carcass Standards 

The standards for pork carcasses developed by the United 
States Department of Agriculture provide for segregation accord- 
ing to (a) class, as determined by the apparent sex condition of 
the animal at the time of slaughter, and (b) grade, which reflects 
quality of pork and the relative proportion of lean cuts to fat cuts 
in the carcass. 

Pork Carcass Classes 

The five classes of pork carcasses, comparable to the same 
five classes of slaughter hogs, are barrow, gilt, sow, stag, and 
boar carcasses. 

Application of standards for grades of barrow and gilt carcasses 

Differences in barrow and gilt carcasses due to sex condition 
are minor, and the grade standards are equally applicable for 
grading both classes. 

Barrow and gilt carcasses are graded primarily on the basis 
of (1) differences in yields of lean cuts and of fat cuts, and (2) 
differences in quality of cuts. These factors vary rather uni- 
formly and consistently from one grade to another. The U. S. 
No. 1 grade combines an optimum ratio of lean to fat with 
qualitj’ characteristics indicative of acceptable palatability. U. S. 
No. 2 and U. S. No. 3 grades have higher degrees of finish with 
resulting lower yields of lean cuts and higher yields of fat cuts 
than U. S. No. 1 grade. In addition, the cuts from U. S. No. 2 and 
U. S. No. S grades have more internal fat remaining after trim- 
ning of external fat than do the cuts from U. S. No. 1 grade car- 
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The flesh is firm. Both exterior and interior fats are firm, white, 
and of excellent quality. Carcasses with fat thickness typical of 
the thinner one-half of the U. S. No. 1 gi’ade but with the firm- 
ness, quantity, and distribution of interior fats, and belly thick- 
ness typical of the Medium grade, shall be graded Medium. Car- 
casses with fat thickness tjT>ical of the fatter one-half of the 
U. S. No. 1 grade, but with the fat distribution, meatiness, and 
thickness and fullness of hams, loins, shoulders, and bellies typ- 
ical of the U. S. No. 2 grade, shall be graded U. S. No. 2. 

U. S. No. 2 Grade 

Carcasses in this gi'ade have a higher degree of finish than 
the minimum required for the production of acceptable quality 
cuts. Meatiness based on yield of lean cuts in relation to carcass 
weight is slightly low ; yield of fat cuts is slightly high. The ratio 
of total lean and fat to bone is moderately high. Carcasses with 
the minimum finish for U. S. No. 2 grade are moderately wide 
and slightly short in relation to weight. The back and loins are 
full and thick, and appear fuller near the edges than at the cen- 
ter. Hams are usually thick, plump, and smooth, and are moder- 
ately full in the lower part toward the hocks. Bellies are mod- 
erately thick, smooth, slightly short, and rather uniform in 
thickness; the belly pocket is moderately thick. Shoulders are 
Moderately thick and full, but usually blend smoothly into the 
sides. The carcass is well-balanced and smooth with rather uni- 
form development of the various parts. There are slightly large 
quantities of interior fat in the region of the pelvis, a slightly 
thick and moderately extensive layer of fat lining the inside 
surface of the ribs, and moderate feathering. The flesh is firm. 
Both exterior and interior fats are firm, white, and of excellent 
quality. Carcasses with fat thickness typical of the thinner one- 
half of the U. S. No. 2 grade, but with the fat distribution, meati- 
ness, and thickness and fullness of hams, loins, shoulders, and 
bellies typical of the U. S. No. 1 grade, shall be graded U. S. 
No. 1. Carcasses with fat thickness typical of the fatter one-half 
of the U. S. No. 2 grade, but with the fat distribution, meatiness, 
and thickness and fullness of hams, loins, shoulders, and bellies 
typical of the U. S. No. 3 grade, shall be graded U. S. No. 3. 

U. S. No. 3 Grade 

Carcasses in this grade have a decidedly higher degree of 
finish than the minimum required for the production of accep- 
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quality of meat typical of the minimum degree of finish, of each 
grade. Visual estimates of fat thickness normally alleviate 
necessity for measuring carcasses in the grading operation. In 
addition to the measurement guides to grade differences, the 
standards also provide the basis for consideration of other char- 
acteristics. VTiile carcass measurements furnish a reliable gen- 
eral guide to grade, the final grade of borderline carcasses may 
vary from that indicated by measurements due to consideration 
of other characteristics such as visual evidences of quality; 
meatiness; conformation of hams, loins, bellies, and shoulders; 
and fat distribution. However, application of these additional 
factors is limited to borderline carcasses, and in no case may the 
final grade be more than one-half of the width of a grade differ- 
ent than that indicated by carcass measurements. The standards 
describe carcasses typical of each grade, and no attempt is made 
to describe the nearly limitless number of combinations of 
characteristics that may qualify a carcass for a particular grade. 

SPECIFICATIONS FOR OFFICIAL UNITED STATES 
STANDARDS FOR GRADES OF BARROW 
AND GILT CARCASSES 

U. S. Ko. 1 Grade 

Carcasses in this grade have near the minimum degree of 
finish required for the production of acceptable quality cuts, 
ileatiness based on yield of lean cuts in relation to carcass 
weight is slightly high; yield of fat cuts is slightly low. The 
ratio of total lean and fat to bone is slightly high. Carcasses 
possessing the minimum finish for U. S. No. 1 grade are slight- 
ly wide and moderately long in relation to weight. The back 
and loins are moderately long in relation to weight. The back and 
loins are moderately full and thick, -with a well-rounded appear- 
ance. Hams are usually moderately thick, plump, and smooth and 
are slightly full in the lower part toward the hocks. Bellies are 
moderately long and smooth, slightly thick, and moderately uni- 
form in thickness; the belly pocket is slightly thick. Shoulders 
are slightly thick and full but usually blend smoothly into the 
sides. The carcass is moderately well-balanced and smooth, with 
moderately uniform development of the various parts. There are 
moderate quantities of interior fat in the region of the pelvis, a 
slightly thin but fairly extensive layer of fat lining the inside 
surface of the ribs, and a slightly small quantity' of feathering. 
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of the Medium grade, but with the fii-mness, quantity, and dis- 
tribution of interior fats, and belly thickness typical of the U. 
S. No. 1 gi-ade, shall be graded U. S. No. 1. Carcasses with the 
fat thickness typical of the thinner one-half of the Medium grade, 
but with the firmness, quantity, and distribution of interior fats, 
and belly thickness typical of the Cull grade, shall be graded 
Cull. 

Cull Grade 

Carcasses in this grade have a considerably lower degree of 
finish than the minimum required for the production of accep- 
table quality cuts, and most cuts are suitable only for processing. 
Yield of lean cuts in relation to carcass weight is high; yield of 
fat cuts is low. The ratio of total lean and fat to bone is low. 
Carcasses with the degree of finish typical of the Cull grade are 
narrow and long in relation to weight. The back and loins are 
thin and decidedly lacking in fullness, and have a definite slope 
away from the center toward the sides. Hams are usually thin, 
flat, and wrinkled, and show a definite taper toward the hocks. 
Bellies are very long, thin, wrinkled, and uneven in thickness; 
the belly pocket is very thin. Shoulders are thin and flat, but 
often prominent at the junction with the sides. The carcass is 
uneven and rough with irregular development of the various 
parts. There are only small quantities of interior fat in the region 
of the pelvis, and little or no fat as lining on the inside surface 
of the ribs or as feathering betiveen the ribs. Both exterior and 
interior fats are soft, creamy white to white, and of low quality. 
The flesh is soft and watery, and has no evidence of marbling. 
Carcasses with nearly maximum fat thickness for the Cull grade, 
but with the firmness, quantity, and distribution of interior 
fats, and belly thickness typical of the Medium grade, shall be 
graded Medium. 

grade standards for sow carcasses 

The establishment of United States standards for grades of 
slaughter sows and sow carcasses became effective Sept. 1, 1956. 

The grades are based on differences in yields of lean cuts 
and fat cuts and differences in quality of pork. In developing the 
standards, sow carcass data were studied to establish relation- 
ships beHveen measurements and carcass differences important 
in grading. As a result these standards include average back 



430 


THE MEAT WE EAT 


table quality cuts. Meatiness based on yield of lean cuts in 
relation to carcass weight is low; yield of fat cuts is high. The 
ratio of total lean and fat to bone is high. Carcasses with the 
minimum finish for U. S. No. 3 are wide and short in relation to 
weight. The back and loins are very full and thick, and appear 
especially full near the edges. Hams are usually thick, very 
plump, and smooth, and are full in the lower part toward the 
hocks. Bellies are short, thick, smooth, and uniform in thickness; 
the belly pocket is thick. Shoulders are thick and full but usually 
blend smoothly into the sides. The carcass is well-balanced and 
smooth with uniform development of the various parts. There 
are large quantities of interior fat in the region of the pelvis, 
a moderately thick and extensive layer of fat lining the inside 
surface of the ribs, and slightly abundant feathering’. The flesh 
is firm. Both exterior and interior fats are firm, white, and of ex- 
cellent quality. Carcasses with nearly minimum fat thickness for 
the U. S. No. 3 grade, but with the fat distribution, meatiness, 
and thickness and fullness of hams, loins, shoulders, and bellies 
typical of the U. S. No. 2 grade, shall be graded U. S. No. 2. 

liledium Grade 

Carcasses in this grade have a lower degree of finish than 
the minimum required for the production of acceptable quality 
, cuts. Yield of lean cuts in relation to carcass weight is moderately 
' high; yield of fat cuts is moderately low. The ratio of total lean 
and fat to bone is moderately low. Carcasses with the minimum 
finish for Medium grade are rather narrow and long in relation 
to weight. The back and loins are rather thin and deficient in 
fullness, and slope away from the center toward the sides. Hams 
are usually slightly thin and lacking in plumpness, and taper 
slightly toward the hocks. Bellies are moderately thin, long, 
slightly ^vTinkled, and moderately uneven in thickness; the belly 
pocket is moderately thin. Shoulders tend to be thin and flat but 
often show prominence at the junction with the sides. The car- 
cass tends to be uneven and rough with slightly irregular devel- 
opment of the various parts. There are slightly small quantities 
of interior fat in the region of the pelvis, a scanty and incom- 
plete layer of fat lining the inside surface of the ribs, and only 
a small quantity of feathering. Both exterior and interior fats 
are moderately soft, white to creamy white, and of low quality. 
The flesh is moderately soft and has little evidence of marbling. 
Carcasses with the fat thickness typical of the fatter one-half 
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Duxing the year 1959 there were 400 Federal Meat Graders 
listed under G.S.-9, the salaiy range being from §6435 to $7425 
per annum, with a yearly salary promotion. It requires six years 
to reach maximum salary. Every grader’s work is identified by 
code in his grade stamp by means of a letter of the alphabet. 

Cost of the Grading Seiyicc 

(a) The hourly rate for grading service shall be §6.00 per 
hour. 

(b) Fees for grading performed on a weekly contract basis 
shall be $240 per calendar week (less any allowable credits), to 
cover up to 40 hours of weekly grading service, and at the regular 
rate prescribed in paragraph (a) of this section for grading time 
in excess of 34 hours per week. 

(c) When grading service is requested at a place so distant 
from a grader’s official headquarters that a total of 1 hour or 
more is required for the grader to travel to and return from such 
place, the fee for grading service at such place shall equal the 
usual fee calculated at the applicable rates prescribed in para- 
irraph (a) or (b) of this section, as the case may be, plus a 
mileage fee of 8c per mile for such travel and return. 

(d) When grading service is requested at any place outside 
the area of a grader’s official station, the fee for such grading 
service shall equal the usual fee calculated at the applicable rates 
prescribed in paragraph (a) or (b) of this section, as the case 
may be, plus any mileage chargeable under paragraph (c) of this 
section, and a per diem charge at the rate of $12.00 per day. 
Additional portions of days are computed to the nearest quarter 
of a day. 

The Stamp Ink Is Harmless 

The ink used in stamping meat, whether it is the inspection 
stamp or the grade stamp, is made from a vegetable dye that is 
ab.solutely haimless and need not be trimmed off the meat. 

Formula for Making Stamp Ink 

Water 3.5 oz. Cane sugar 1.0 oz. 

Grain alcohol 2.6 oz. Methyl violet — 1 oz. 
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fat thickness measurements as objective guides to grade. These 
principles are similar to those which have received widespread 
acceptance in the standards for barrows and gilts, adopted in 
1952. (See preceding table “Weight and Measurement Guides to 
Grades for Barrow, Gilt, and Sow Carcasses.”) 

The five grades for sows and sow carcasses are U. S. No. 1, 
U. S. No. 2, U. S. No. 3, Medium, and Cull. These are the same 
designations used for grades of barrows and gilts, and the gen- 
eral characteristics of each grade also are similar. The U. S. No. 
1 grade includes sows and carcasses with about the minimum 
finish required to produce pork cuts of acceptable palatability. 
The XJ. S. No. 2 and U. S. No. 3 grades represent overfinish with 
resulting lower yields of lean and higher yields of fat. ifedium 
and Cull are underfinished grades producing pork with low 
palatability. 

APPLYING THE GRADE STAMP TO 
BEEF. LAMB. AND VEAL 

The meat grader inspects each carcass, and if on the basis of 
its conformation (general body contour and shape), finish (inter- 
nal and external fat covering), and quality (firmness of the fat, 
color of the lean and bone, overflow fat on the ribs, feathering 
between the ribs, and freedom from bruises) finds that it meets 
the specifications of a certain grade, he uses a roller stamp to 
leave the grade imprint on the entire length of the carcass and 
at such other points that all the principal retail cuts will bear 
the grade label. 

THE MEAT GRADER 

Government meat graders are appointed from a list of eligibles 
submitted by the Civil Service Commission. To qualify, a can- 
didate must have had at least four years of suitable practical 
experience in wholesale meat marketing and grading. A maxi- 
mum of three years of appropriate college training can be sub- 
.stituted for practical experience. Before being given a permanent 
appointment as grader, he must serve a probationary period of 
one year during which time he is given careful training in the 
application of standards and his work is reviewed very carefully 
by a grading supervisor to ascertain his ability to do the job in 
strict conformance with the Federal standards. The government 
takes precautions to obtain competent men of high integrity. 
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CARCASS GRADING 
AT COLLEGIATE AND 
NONCOLLEGIATE LEVELS 


Intercollegiate Meat Judging Contests were inaugurated and 
sponsored by the National Livestock and Meat Board in the fall 
of 1926 when the first contest of its kind was held in connection 
with the International Livestock Exposition, Chicago, Illinois. 
It now sponsors similar contests at Kansas City, Missouri, Fort 
Worth, Texas; Baltimore, Maryland; and Portland, Oregon; con- 
current with the Livestock Expositions held at those places. 

The success of Intercollegiate Livestock Judging Contests, 
and the fact that more agricultural colleges were teaching meat 
courses, prompted Mr. R. C. Pollock, then general^ manager of 
the Board, to get intercollegiate meat judging on its way. Ten 
teams competed that first year as compared to 26 teams in 1960. 
It has accomplished what it set out to do, which is to give college 
students who met the eligibility roles set up by rules committee, 
the opportunity to put to a test the meat knowledge they acquired 
in their respective institutions and to gain a wider knowledge of 
the meats industry. As was to be expected, it did more than tlmt. 
Student met student, and they in turn met men in the industry. 
The Meat Industry (packers) became interested in these 
men, with the result that many college trained men are now hold- 
ing responsible positions with them. 

the SET-UP 

The rules and regulations governing intercollegiate meat judging 
contests are undergoing constant change. They are briefly as 
follows: 

Any college or university having adequate instruction in 
meats is eligible to enter a team, which is com^sed of three 
members, men or women, either or both. The ehmbility rules of 
the Collegiate Livestock Judging Contest apply. There is no en- 
trance fee, and all blank forms, placing, and reason cards are pro- 
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PACKERS AND STOCKYARDS ACT 

The purpose of the Packers and Stockyards Act, passed in 1921, 
is to provide for uniform and reasonable rates and practices, and 
to prevent unfair, unjustly discriminatory, or deceptive practices. 
This is particularly helpful to farmers who are unable to super- 
vise the sale of their livestock personally. Federal supervision 
under the act extends to trade practices, commissions, feed and 
yardage rate charges, weighing and scale testing, and to other 
services rendered at the posted stockyards, trillions of dollars are 
saved livestock producers annually through this supendsion. This 
act was amended in 1935 to bring within its scope cei'tain poultry 
markets designated by the Secretary of Agriculture. 

An amendment to the Packers and Stock Yard Act in 1957 
made the act applicable to all public markets, market agencies, 
and dealers handling livestock in interstate commerce. 
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Time 

Fifteen minutes are allowed for note taking and placing 
each of the five reason classes. Contestants will stand back from 
all classes except grading classes, to observe general appear- 
ance. Twelve minutes are allowed for judging each of the four 
nonreason classes. A two-minute warning is given before placing 
cards are collected. 

TNventy-four minutes are allotted for grading 20 beef car- 
casses of which the carcasses numbered 1 to 15 will be steer and 
heifer carcasses and carcasses numbered 15 to 20 will be cow car- 
casses. 

Twelve minutes are allotted for grading 10 lamb carcasses. 
Because meat judging requires most of the skills of a meat 
grader and since a skilled meat grader is a good judge of meat, 
it is more practical and logical to learn carcass grading first. 


BEEF AND LAMB CARCASS GRADING 

Beef 

Beef carcass grading is the act of determining, by visual 
examination of a carcass, the features and qualities that make it 
eligible to be classified under one of the Federal Grades. It also 
involves the ability to identify sex since steer, heifer, cow, bull, 
and stag carcasses have physical characteristics for which sepa- 
rate grade standards have been provided. 

Meat packers segregate carcasses by sex, so in most in- 
stances a carcass grader is working on one particular sex at a 
time. This is not always the case in contest judging where mix- 
ing of the sexes may be practiced. (Since it is no longer a feature 
of intercollegiate beef carcass grading, sex identification will be 
discussed in Chapter XXIII under Meat Identification.) 

A full grade designation is not acceptable in contest^ading 
since it would involve the contestants in too many ties. Desi^a- 
tion of the particular segment of the grade for which it quidifies 
such as High (top) . Average (middle), or Low (minimum) is re- 
quired. This makes it very important that, as a first step in 
learning to grade, one study rather closely the specifications set 
up for each grade (see Chapter XX). These make dull ^outlmg 
unless one is really interested and willing to learn. It is suggested 
by the author that it be handled by having one member of the 
eroup read the specifications slowly as the instructor points to 
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vidcd by the management. The contestant must supply the pencil 
or pen and ink, whichever he chooses. 

Each year the winning team is awarded the custody of a 
perpetual trophy which must be won three times for permanent 
X>ossession. A plaque is awarded as the permanent property of 
the winning team, and place ribbons aw’arded to each of the ten 
high teams. 

An appropriate emblem is aw'arded annually to the highest 
ranking individual in total points and to the highest ranking in- 
dividual in each of the major classes — Beef, Pork, Larah, Beef 
carcass grading, and Lamb carcass grading. There are ribbons 
for the ten highest contestants in total points, and five ribbons 
for the highest contestants in grading. 

Conduct of Contestants 

The contestants must abide by the regulations and may be 
disqualified by the squad leader upon warning and continued 
violation. The rules forbid talking among contestants, the use of 
gimmicks such as grade guide cards, photographs, or measuring 
rulers; the handling of beef and pork cuts or touching the rib 
eye in the carcass grading class. This has been made necessary 
by the large number of contestants working over the limited 
classes. Use the eye, not the hand. 

The following are the classes that will confront each con- 
testant and which are to be placed on their merits, ignoring 
bruises or faulty trim or w'orkmanship. Each class to be judged 
consists of four specimens. 


Class 

Placing 

Reasons 


50 





50 

so 

50 

50 

60 

60 

60 

200 

50 



rn 




50 

50 



Beef carcass j-rading (20) 



Score per carcass 

Correct * 10 points 

H pracie off 8 points 

^ crade off 5 points 

Foil ^TBcfc off O points 

Lamb carra»s pradinp (10)— 100 


(10 points per carca«s jicorinp. 

same ns for beef carcasses) — Grand Total 1000 points 
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mg: away on the bolus of meat The best set of teeth are defeated 
^'hen it comes to grinding: the connecti\e tissues Don't condemn 
‘^iich meat, because it can be made tender, but not without gi\ing 
it special treatment Therefore, if one does not first determine 
the age of the carcass, no beginning has been made 
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the specimen carcass representative of the grade. Call it an 
obituary if you like. 

One will read or be told that there are four important things 
to consider when grading beef, lamb, pork, or veal. These are 
(1) age (stage of maturity), (2) quality, (3) conformation, and 
(4) finish (external fat covering and body cavity fat). 

Why begin with age? Because meat fibers from older ani- 
mals are less tender. The evidences of quality may be as promi- 
nent in the carcass of a 4-year-old heifer or steer carcass as in 
a twenty-month-old steer carcass, but what one cannot see too 
plainly, when looking at a cross section of the rib eye muscle, is 
the difference in the fiber. (Connective tissue (collagen) increases 
in thickness with age. Each cell wall is made up of collagen; 
bundles of muscle cells are sheathed in collagen and entire 
muscles are wrapped in collagen. Broil a steak from this four- 
year-old and good teeth will pass between the fibrous-covered 
cells; the flavor will probably be high, but one must keep chew- 



from a 30-month-oW pr«e steer. The unusual feature is 
the high degree of marbling (too much) for the moderate externa! 
covering. On a cooking test, the steaks had a tallonvy taste and the 
roast floated m grease. What was left had excellent flavor and was 
tender and juicy. ’ 





21.3— Average Good grade. This carcass graded high Standard in 
conformation. Bottom — Modest amount of marbling and large size rib 

eye. Center No marbling on the flank steak, slight amount on lower- 

flank area. Top— Modest feathering with some fat covering over last 
four ribs. Maturity (b) on grade guide. 
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Hoio is age determined? By looking at the backbone and the 
ribs. In young animals the ribs arc more oval and show a red 
streak on the rib, while older animals have a broad, flat rib that 
is white. The feather bones (spinws process) on the fore quarter 
are white, hard, and flinty, and the buttons on their tips become 
hard (ossified). If the carcass is from a young animal, these 
feather bones will be red and porous with buttons that arc white 
and soft. The aitchbone in the rump of young animals will show 
a white cartilage where it was split. This bone must be sawed in 
an old animal. The sacrum (vertabrae in the sirloin area from the 
hip to the tail) is a solid, fused mass of five vertebrae in an old 
animal but each sacral vertebra is plainly visible in a young 
animal. Lastly, the fle.sh of old animals is darker and the fat may 
have more of a yellow tinge. 

One of the perplexing problems faced by a beginner is de- 
termining the stage of maturity. A good slogan for this would be 
“IVatch Your Buttons.” To associate the state of maturity with 
marbling and conformation, refer to the “Beef Grade (juide.” 
It is suggested that you retype it, paste it on a piece of card- 
board, cover it ^nth cellophane, and carry' it in your pocket along 
with the “Pork ^Icasurcmcnt Guide.” 

Take a Good Long Look at Quality 

The student who participates in intercollegiate meat judg- 
ing and grading has one advantage when grading beef carcasses 
that a professional grader does not have. The student does not 
have to look for the various indications of quality on the outside 
and inside of the carcass because one side of each carcass has 
been ribbed down, exposing the rib eye muscle. He does not have 
to guess as to the marbling, the color, the firmness, the texture, 
the size of the rib eye — it’s all there in red and white. 

Guess is not the word to use so let’s say “opinionate.” In your 
opinion. No. 1 carcass should be a higher quality because it has 
more marbling or fat streaks on the flank steak; more profuse 
fat covering over the lower flank area and skirt; is completely 
covered with fat in the rib area; has fat protruding between the 
feather bones ; and has practically a white brisket showing. These 
conditions along with an over-all external fat covering give all 
the indications of a high degree of marbling. That is, for ex- 
ample, what we see and what the professional grader sees in that 
particular carcass. From experience, we know that a carcass 




tween feather bones and white bliskct showmB. Jlntuntj (a) 
prade puJde. 




Fie. 21.4— Average Choice grade. This carcass graded Good 
^ ^ mation Bottom— Moderate amoant of marbling. Good size 

Center— Slieht amount of marbling on flank steak and abundant fat 

Sriln lower ^ank area and over the skirt. Top-Covered under 

skFrt area with overflow fat and abundant feathering. Maturity (a) 
on grade guide. 



CARCASS GRADING AT COLLEGIATE AND NONCOLLEGIATE LEVELS 445 



444 


THE MEAT WE EAT 


•with those characteristics is well marbled, sufficiently so to go 
Prime. But with the rib eye exposed, this analysis is unnecessary. 

Degrees op burbling 

Did someone by chance ask — ^why don’t they rib down all 
beef carcasses for the grader? The brief answer is, (1) too much 
handling would be required, (2) ribbed carcasses do not nest well, 
(3) ribbed carcasses are more difficult to move from one cooler to 
another, and (4) the rib eye darkens upon too long exposure. 

Getting back to that exposed rib eye: determine from the 
degree of marbling that is evident, the grade standard to which 
it conforms. Here is where the “Beef Grade Guide” and the 
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Choice, Good, Standard, Commercial, or Utility. In other words, 
does the conformation meet the specifications of form or shape 
and meatiness set up for a particular grade? 



PIb. 21.8_Choicc conformntion. Good conformntion. 
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Conformation and Finish 

Having determined the stage of maturity and the degree of 
marbling, our next problem is to determine whether the form or 
shape (conformation) of the carcass can-be classified as Prime, 
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A study of the “Beef Grade Guide’' shows that conformation 
is overlapping. For e.KampJe, a carcass that is average Good or 
better in conformation but is young, with only a moderate 
amount of marbling can grade average Choice, On the other hand, 
if that same carcass is approaching maximum maturity, it must 
have the abundant marbling required by the Prime grade. Stated 
another way, the stage of maturity must be compensated or made 
up by a higher degree of marbling, and marbling has a 2 to 1 edge 
over conformation in the top three grades. This is due to the 
fact that people who buy quality meats, buy them for that rea- 
son. Those who buy the lower grades are looking for quantity 
regardless of quality. Therefore in the Standard, Commercial, 
and Utility grades, conformation and quality have equal value. 

Extei-nal fat covering (finish) is important in several re- 
spects. If it is firm and dry, it has quality and adds to the ap- 
pearance of the carcass. If it is soft and oily, it lacks the quality 
sought in fat, causes the meat to reflect that softness, and may 
give the carcass a dull appearance. 

Always degrade for soft, oily fat. The smoothness of ex- 
ternal finish is important moneywise. Heavy deposits of fat over 
the rump, loin edge, and shoulder give the carcass a rough ap- 
pearance and is described as gobby or wasty. This condition is 
usually associated with a heavy kidney and an excessive amount 
of cod and pelvic fat. If the size of the rib eye muscle is normal, 
grade according to quality and conformation ; do not degrade for 
excessive waste fat. On the other hand, if the rib eye is below 
normal in size, and the bark (fat) over the rib is excessively 
thick, along with gobbiness, degrade % to a full grade depending 
upon the degree. Remember that a carcass must have a buyer, 
the buyer expects the grade to represent the quality for which 
the grade stands, plus a respectable percentage of salable meat. 
He can buy a barrel of tallow much cheaper, and the same goes 
for a barrel of bones. 

The Federal meat grader or the packer grader weigh all the 
factors that have been discussed, decide upon the grade and make 
an identifying mark with a stamp designating the grade; xxx 
for Prime, xx for Choice, etc. After the grading task is ended, 
the grader or his assistant applies the ribbon grade stamp over 
the entire length of the carcass with a roller. That is why Fed- 
erally graded beef is often referred to as “rolled beef.” The 
grade designations are in full grades. The Cutter and Canner 
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A study of the "Beef Grade Guide" shows that conformation 
is overlapping. For example, a carcass that is average Good or 
better in conformation but is young, with only a moderate 
amount of marbling can grade average Choice. On the other hand, 
if that same carcass is approaching maximum maturity, it must 
have the abundant marbling required by the Prime grade. Stated 
another way, the stage of maturity must be compensated or made 
up by a higher degree of marbling, and marbling has a 2 to 1 edge 
over conformation in the top three grades. This is due to the 
fact that people who buy quality meats, buy them for that rea- 
son. Those who buy the lower grades are looking for quantity 
regardless of quality. Therefore in the Standard, Commercial, 
and Utility grades, conformation and quality have equal value. 

External fat covering (finish) is important in several re- 
spects, If it is firm and dry, it has quality and adds to the ap- 
pearance of the carcass. If it is soft and oily, it lacks the quality 
sought in fat, causes the meat to reflect that softness, and may 
give the carcass a dull appearance. 

Always degrade for soft, oily fat. The smoothness of ex- 
ternal finish is important moneywise. Heavy deposits of fat over 
the rump, loin edge, and shoulder give the carcass a rough ap- 
pearance and is described as gobby or wasty. This condition is 
usually associated with a heavy kidney and an excessive amount 
of cod and pelvic fat. If the size of the rib eye muscle is normal, 
grade according to quality and conformation; do not degrade for 
excessive waste fat. On the other hand, if the rib eye is below 
normal in size, and the bark (fat) over the rib is excessively 
thick, along with gobbiness, degrade Ys to a full grade depending 
upon the degree. Remember that a carcass must have a buyer, 
the buyer expects the grade to represent the quality for which 
the grade stands, plus a respectable percentage of salable meat. 
He can buy a barrel of tallow much cheaper, and the same goes 
for a barrel of bones. 

The Federal meat grader or the packer grader weigh all the 
factors that have been discussed, decide upon the grade and make 
an identifying mark with a stamp designating the grade ; xxx 
for Prime, xx for Choice, etc. After the grading task is ended, 
the grader or his assistant applies the ribbon grade stamp over 
the entire length of the carcass with a roller. That is why Fed- 
erally graded beef is often referred to as “rolled beef." The 
grade designations are in full grades. The Cutter and Canner 
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grades are not rolled, H the buyer wishes to know whether the 
rolled beef of the grade he is buying is in the top, middle, or low 
bracket of the grade, he can demand a grading certificate which 
will so indicate. 

Lamb 

Lamb carcasses are not classified by sex but by age. De- 
cidedly staggy buck Iambs are generally segregated but are 
eligible to the same grades. Ovine carcasses are classified as 
lamb, yearling mutton, and mutton on the basis of characteristics 
of the bones, general conformation, and characteristics of the 
flesh. 

Lamb carcasses always have a break joint on their front 
shanks and generally have narrow rib bones, a rather regular 
contour, and a pink to light red color of lean. They have a con- 
siderable amount of red in the ribs and a somewhat smaller 
amount of shank. 

Yearling mutton carcasses may have either break joints or 
spool joints on their front shanks, have moderately wide ribs, 
slightly irregular contour (they are slightly pot bellied), and a 
darker color red to the lean. They have only traces of red in the 
ribs and on the break joint. 

Mutton carcasses always have the mutton or spool joint on 
the front shank, have wide ribs devoid of any red color, are 
rather irregular in shape, and have a dark red color to the lean. 

Procedure 

It is always well to look for the presence of the lamb joint. 
Some enterprising committee might stick in a highly finished 
mutton carcass that looks Prime, to check on whether the con- 
testant is aware of the age factor, (Such an incident is not al- 
lowed in intercollegiate contests but that does not say that such 
a situation is ideal from the educational standpoint.) 

Because sheep carcasses are not as closely nested on the 
rail as the beef carcasses, and because they are unsplit, the 
grader uses a slightly different approach than the one explained 
in beef grading. 

Finish and Conformation 

In beef grading, determination of se.x, stage of maturity, 
quality, conformation, and finish were studied in the order named 
and for the reasons given under beef carcass grading. This may 
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of the lamb and its final cut out value. A view of the back is 
best for a study of conformation such as fullness and plumpness 
of the leg, shortness of shank, width and thickness of the back 
(loin and nb), neatness and fullness of the shoulder, length of 
neck, general contour, such as uniformity of width, balance of 
weight between fore and hind saddle, length of carcass, and 
brightness or attractiveness of the carcass. 

Tuim the lamb for a belly view to check on the stage of 
maturity and quality. Young lambs have narrow rib bones show- 
ing a red streak along with red, moist, porous break joints. Grasp 
the flank to test for fullness and firmness, turn the flank outward 
to examine the flank muscle area for the presence of fat streaks, 
and observe the color. It should be bright pink. Examine the rib 
area for signs of feathering between the ribs or any overflow fat 
over the inside of the rib adjacent to the backbone (channel fat). 
The degree to which these are present determines its quality. 
Read the Federal gi'ade specifications carefully. 



Fig. 21.12 Rib cavity of lamb sbowing feathering and channel fat. 

not be the accepted routine practiced by all graders but it is a 


logical approach. 

In the case of lamb carcass grading, it is natural for oim 
to first examine the back of the carcass. The extent and qua h^^ 
of external fat covering has considerable bearing on the quauij 
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put the numerical position of the way the carcasses rate in size, 
color, marbling, and firmness of the rib eye. Step back while the 
hounds bay and study the card which may look something like 
this: 


13 2 

3 14 

13 2 

3 14 

13 4 

13 4 

13 4 


4 conformation 

2 external finish 

4 size of rib eye 

2 color 

2 marbling 

2 (W) firmness 
2 final 


an. of B.tf 



ris- 22.1— 
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Judging beef carcasses differs from beef gi*ading in several re- 
spects; the carcasses must be rated or placed in the order in 
■which the one excels the other on the basis of conformation, fin- 
ish, and quality. Since the four specimens may fall in the same 
grade, or "with an assured spread of not more than two full 
grades, 1 a more critical exaimnation and evaluation of such fac- 
tors as meatiness and trimness as they affect yield may have to 
be emphasi 2 ed. Remember that stage of maturity and quality 
come first. It takes a lot of conformation to compensate for a 
lack of marbling in the three top grades of beef, just as it takes 
a lot of marbling to compensate for maximum maturity. It is 
assumed that the previous chapters have been digested and 
assimilated, therefore no further explanation of conformation, 
finish, and quality, as they apply to carcass judging or judging 
of -wholesale cuts, will be made. 

JUDGING ROUTINE 

The first impression is more often right than 'wrong, so take a 
good look at the carcasses from a distance in the three minutes 
allotted. Don't stand there flexing your leg muscles for a jump 
toward the careasses at the sound of the whistle to see how 
discourteous you can he to the opposition. The reason why the 
first general impression is likely to be correct lies in the fact that 
it takes into consideration the outstanding points of excellence 
or inferiority as far as conformation and external finish are 
concerned. 

Make note of this snap placing on these two factors. When 
the horn blows and the hunt is on, take a look at the rib eye 
muscle of each carcass, and on the card below the snap placing 


‘Contest regulations. 
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muscle, with the exception of coarseness of hone. This saves 
time that can he used for note taking in the reason classes. 

REASONS 

Since the above placing is not mythical, let's take a look at the 
reasons as they might have been written : 

First No. 1/3 

As I see this class, there is a close top pair and a teaser. 
The over-all thickness of the No. 1 carcass with its deep full round 
is outstanding. This meatiness is reflected in the large size of the 
rib eye. The marbling in the rib eye of the No. 1 carcass is 
slightly more abundant and finer in its webbing. There are t^vo 
faults that I find in the No. 1 carcass— a slightly darker color 
of lean and the unevenness of the external fat covering in the 
region of the rump and loin edge. I'll stay with the No. 1 carcass 
on its general meatiness and higher degree of marbling, since 
both No. 1 and No. 3 carcasses appear equally firm, possessing 
hard fat. 

Second No. 3/4 

The No. 3 carcass excels the No. 4 carcass in yield. Quality- 
"wise, 1 would rate them equal, but No. 3 carcass has balance and 
trimness, a very even external fat covering of firm, bright fat. 
Its large rib eye with considerable less bark showing, its smooth 
shoulder, and its more equal balance in weight between hind 
und fore quarter, are outstanding points of superiority over the 
No. 4 carcass. 

Third No. 4/2 

To me this carcass is in a class of its own, the tallow class. 
Because it has quality in abundance, it must go over the lover 
nwality but more mcatv No. 2 carcass. Tlie No. 4 carcass is a veal 
pain in the neck to sell at retail without going bankrupt. Low 
PHme marbling excellent color, fim as an oak floor, and that's 
it. The eye is very small, the round i.s tapering with a decided 
dish on the outside augmented by the excessive fat deposit on 
tbo nimp. Since the size of the rib eye is generally larger than 
the sirloin strip, I can vtsualize a porterhouse steak that is 50<'r 
fat and 50fr lean. 
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The (W) in this case means watery or soft. Remember, don’t 
touch. Use the eyes — watery eye (not supposed to be a joke). 
Give the class a final inspection to check the placing and note 
•whether stage of maturity is sufficient to cause a switch to be 
made. If so, it is because the committee made a slip; the car- 
casses are supposed to be of practically the same age. 

It will be evident from what has been said that looking for 
the indications of quality on the inside of the carcass was un- 
necessary. All the factors of quality are evident in the rib eye 


of 



2d*»l 


COMnrJtATZOK 
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Beef Qhuck 



into the English cut (arm end of the 4th and 5th chuck rib). The 
blade end should be thick and give the appearance of plumpness 
3^ against flatness. A very good indication of meatiness and 
plumpness is the prominence of the shoulder joint. If this joint 
is hidden, the muscling is heavy; if prominent, the chuck will be 
flat and lack muscling. 

The neck should be short and blend in with the rest of the 
chuck. Long, flat necks or long, thick necks are objectionable. 

Quality 

The first thing to do is to inspect the bladebone to see that 
it is still white and cartilaginous at the fifth rib. Then look at 
the chine bones to see if the ends (buttons) are still soft and 
■^'hite and the bone itself red and porous. It is always a good 
procedure in judging any wholesale cut to first determine the age 
of the animal because a hard bone, regardless of the excellence 
of conformation or the superiority of the marbling, will degrade 
u cut into the commercial grade. (Under present intercollegiate 
I'ules, handling is not permitted but it will not be necessar}' to 
do So because cuts from only young animals are u.sed.) 

The color of the lean should be bright, cherry red. Degrade 
fbe darker colors of red. ^larbling should be abundant on the 
blade end. The same degree of marbling will not be in evidence 
cu the arm end .since the muscles are attached to the much 
<*J:orcised shank muscles. The surface of the meat should present 
u Smooth, velvety appearance and bo firm and not watorj'. 
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rth No. 2 

Because of a decided lack of finisli witli only a modest amount 
narbling showing in a rib eye that runs a little shady and 
htly soft, 1 place it down, assured that it will beat the pants 
No. 4 carcass in yield, but of a lower grade of meat. 

^UTION 

y reasons given in this chapter reflect an individual. As long 
the contestant sticks to the facts and presents them clearly 
the judge can follow the reasoning without glancing back to 
5 how they were placed, he can be considered to be in good 
•m. The amount of knowledge possessed by the contestant will 
ow up in his use of meat terms and the applications of facts 
economics. No two people express themselves alike. 

Only twelve minutes are allotted to writing reasons, so don’t 
iste time but write legibly. An intermission of three minutes 
ill be given between writing reasons on each class to allow the 
ntestant to review his notes on the next class. 

UDGING WHOLESALE (PRIMAL) BEEP CUTS 

his is a closer approach to the retail cuts that a consumer must 
ilect. 

ieef Chucks (Regular) 

This primal cut is utilized primarily for pot roasts, swiss 
,nd braised steak, boiling beef, stew beef, dried beef, and ground 
neat. The blade and arm ends of the chuck present a consider- 
ble cut area for judging quality. 

finish 

High quality beef chucks are completely covered with a firm, 
iry fat that is laid on smoothly. Discount soft, oily fats. A ten- 
iency toward a heavy fat deposit over the clod muscle in the 
jenter of the shoulder is evident in highly finished chucks. Large 
fat deposits between muscles {intermuscular fat) must be dis- 
:ounted. 

Conformation 

Uniformity of thickness is important. The arm end should 
be rounded and heavily muscled, and not fall away too rapidly 
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ne, flat ribs, a yellow cast to the fat, and a gummy feel to the 
in spells “cow ribs.” 


Beef Hound 



1. Shank 

2. Heel 

3. Top and bottom round (center cut) 

4. Rump 

5. Round tip (sirloin tip) 


Ideal Conformation 

Beef Round (Rump Off) 



c. Round tip 

FIr. 22.5— 
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JUDGING BEEF RIBS 

Beef ribs constitute the highest pi iced cut in the fore quarter. 
It is suitable for dry-heat roasting and the steaks cut from the 
top ja’Jides are becoming increasingly popular. 

Finish and Conformation 

The external finish should be firm and dr>' and evenly dis- 
tributed over the entire cut. Excessive external fat covering is 
discounted. 

The rib eye muscle should be proportionally large in relation 
to the size of the cut and be oval in shape on the small end. A 
kidney shaped eye muscle is undesirable. A large rib eye muscle 
will make a meaty appearing rib. The blade end of the rib should 
be well fleshed, not flat nor too heavy. The contour of the external 
part of the rib down to the short rib section should be gradual 
and not dipped or dished. A combination of these desirable 
features of conformation result in a thick, well balanced cut 
that will yield a high proportion of the desirable rib eye 
(longissimus dorsi). 

Quality 

Inspect the bone to determine age, particularly the presence 
or absence of the buttons on the ends of the feather bones. Hard 

Rib 



Ideal 


C<rB f oraa t i 0 Q 
Fig. 22.4— 


— — ..Poor 
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Beef Loio 



Ideal 


Confoftnatton 

Piir. 22.6— 


Poor. 


Conformation 

The thicker and heavier the muscling on a loin, the greater 
the value of the steak received by the consumer because of the 
lower net cost of edible meat. Look for full, rounded, meaty loin 
ends blending well into the short loin. An excessive dip or depres- 
sion in front of the hip is a bad fault. The short loin should show 
fullness with a large, oval eye muscle on the rib end. Degrade 
flat loin ends, prominent hips, depressed and shallow shortloins. 

Quality 

Marbling is highly desirable in any cut of meat but it is 
doubly so in the loin cuts. When the choice is to be made between 
a fine web-like marbling or a coarse type of marbling, if the total 
amount appears to be the same, give preference to the former. 
Texture is also very important as it affects the tenderness of the 
steak. Color is probably more important in steak than in any 
other cut since the consumer sees such a large area of exposed 
meat, and is more apt to register a gripe if he does not like the 
color since it is a high-priced item. 

, The meat should be firm. Firmness inercases ns marblmg 
mcroases, and moisture decreases ns marbling increases. The 
as stated chsewherc in this book but which can stand 
'■cpclition, is that the moisture content of fat is 9^ and of lean 
C0%.70r<>, Another reason for desiring firmness in any wbomsfi c 
*^ot, and particularly those that arc cut into steak, is that it is 



464 


THE MEAT WE EAT 


IxK)k for plenty of marbling, and a firm, bright red coloi 
meat of fine texture. Excessive intermuscular fat, particuJa: 
at the junction of the rib eye with the short rib section, 
objectionable. 

JUDGING BEEF ROUNDS 

Beef round, consisting of the rump and butcher’s round, is i 
source of the most popular steaks (round steak) ; popular becai 
they contain so little bone and fat. 

The external fat covering is generally rather sparsely c 
tributed over the round but tends to be heavy or patchy over 1 
rump in the more highly finished beef. Select for smoothness s 
less waste in this area. 

The conformation is very important since it determines 1 
poundage of round steak that can be cut from the area betw« 
the rump and the stifle joint. An ideal round is plump and thi 
with goM depth, and carries the muscling donm well toward ‘ 
hock (full at the heel). Flat, tapering, and dished rounds 
heavily discounted. 

Quality 

The texture or grain of the muscles is easily determined s 
will be found to vary between top and bottom round. Use the 
round in making this decision. Firmness and marbling and g 
color are top requisites for prime rounds. 

JUDGING BEEF LOINS 

Conformation and quality are very important in this wholes 
cut because from it are secured the most tender and most 
pensive steaks in the entire beef carcass. It represents 17^0 
the carcass weight. 

Finish 

Highly finished cattle have heavy external fat deposits 
this area, and particularly over the region of the short I 
Select for smoothness and minimum amount of patchiness, 
the trimmed loin (flank off, kidney and suet out) the remain 
of the kidney fat should be hard and brittle. The external 
should have similar qualities. A lack of external and intei 
kidney fat is associated with the lower grades. 
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tractive No. 3 rib. I’ll be a fat head in believing that the average 
customer 'would take a cut from the No. 4 rib in preference to No. 
3 because it is bright and attractive in color of fat and lean, even 
though it has only a slight amount of marbling. I even prefer the 
conformation of No. 4 in that it is not as heavy on the blade end. 
However, I’ll stay with marbling and the No. 3 rib. 

Fourth No. 4 

What more can I say? 


CAUTION 

The above reasons will hit a man in the meat business, but "with 
the long-haired professors who may be the ones to read them, 
beware. There is considerable argument pro and con as to 
whether it is necessary to state reasons why a specimen is 
placed last, and while the verbal battle rages, continue to give a 
statement of the main weakness of the last place specimen. 


PORK CARCASS JUDGING 

Ideas and standards change from time to time, and pork stand- 
ards are undergoing this change. ’The causes are (1) consumer 
preference for lean pork, and (2) the depressed lard market due 
to competitive vegetable shortening. The student judge must be 
sovemed by prevailing standards in his placing of carcasses and 
probably change his conception of quality in pork as compared 
to quality in beef. 


Finish 

The reason that the author considers finish before confor- 
mation in judging all classes of carcasses, with the e.xception of 
srading beef carcasses, is that the most obvious thing to the eye 
should come first. In pork, it definitely is the first thing con- 
sidered because it is the basis of grading. Therefore determine, 
from the back fat thickness, the grade into which the carcass 
falls. To do this one must be familiar with the back fat thickness 
tbat is associated with a certain length and width of carcass 
designated for the particular grade. . , , 

If. for example, the four specimens to be judged consisted 
“f a U. S. No. 1. XJ. S. No. 2. U. S. No. 3. and a Medium carcass 
fbe placing would be on the basis of grade in the order iinmeil 
and wholly a matter of grading. Since classes for judging are 
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easier to out a firm steak of even thickness wUhout having .t 

grade. 


REASONS 

The reasons on primal beef cuts '=X f™rats 

knowledge and training on grade and yield as might be 
salesman. Using an actual class of ribs, the contestant s statistics 
might appear as follows : 


1 

2 

2 

1 

1 

1 

1 


2 

1 

1 

2 

2 

2 

2 


4 

3 

3 

3 

4 
3 
3 


3 

4 
4 
4 

3 

4 


conformation 

bark (external finish) 

size of rib eye 

marbling 

color 

firmness and texture 
final placing 


Reasons might read as follows: 


First No. 1/2 

In this pair, I had to decide whether I wanted slightly more 
quality and a little less meat, so I settled for quality. Both n s 
appear firm and have equally good color and texture. However, 
the slightly abundant marbling in the No. 1 as against a moderate 
amount in the No. 2 rib makes it the top quality rib in the class. 

I don’t like the heavier layer of outside fat nor the smaller rib eye 
of the No. 1 rib but since the conformation of the two ribs was 
in balance for size and uniformity, I picked No. 1. 

Second No. 2/3 

Here is a rib that will sell. It has a meaty appearance on 
both the blade and small end of the rib, more so than the No. 3 
rib. The marbling is practically the same in both No. 2 and No. 3 
rib, but No. 3 lacks the bright color of lean and bright fat evident 
in No. 1. In other words. No. 3 lacks customer appeal. 

Third No. 3/4 

I’m a fat head on this pair but I’li have to stick to the 
greater degree of marbling evident in the not so bright or at- 
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not made upon that basis, it becomes a matter of jud^cnt as 
to the merits of one carcass over another carcass of the same 
or a near grade. (1) Look for an even distribution of back fat. 
Many hogs have a tendency to lay the fat on more heavily over 
the shoulder and the ham end of the loin. (2) Look for a firm, 
■white fat that is not greasy to the touch. Soft pork must be dis- 
counted rather severely. (3) Look for the indications of marbling 
on the inside of the carcass. These are the fat covering over the 
rib, feathering between the ribs, and the evidence of marbling 
in the flank and the exposed face of the ham. 

The final decision between two specimens may hinge on the 
general distribution of the external finish. A bulging or promi- 
nent shoulder on a fat hog does not necessarily indicate more 
muscling, but more often a heavy fat deposit in that area. A 
bulging ham, carried well down toward the hock — making it 
look meaty — is ofttimes a muscle mirage caused by heavy fat 
deposits. Try to detect these- camouflages of conformation be- 
cause they result in a higher fat yield. 

Conformation 

Note the form or shape of the carcass in respect to its 
length, depth, smoothness of side (freedom from wrinkles), 
plumpness of ham, shortness of shank, neatness of shoulder, 
thickness of the belly — particularly in the region of the ham 
pocket — , and trimness of the jowl. All of these characteristics 
give balance and uniformity to a carcass and are reflected in the 
yield of lean and fat cuts. . . - 

The length of the carcass is not too important provided it 
is in balance and conforms to standard measurements . for the 
grade. Keep in mind, however, that the quality of the short car- 
cass must be equal to that of the longer carcass and must have 
marketable cuts. It so happens that most of the carcasses that 
conform to the top grade specifications are between 29 and 31 
inches long (from the 1st rib to the forward end of the .aitch- 
bone) , and weigh between 140 and 185 pounds. 

Discount heavy jowls, heavy shoulders, w-rinkled sides, 
coarse skin, sloppy bellies (excessive mammary development), 
long ham hocks, tapering or banjo hams, flat hams, and carcasses 
that are too fiat (those which lack loin development and spring 
of rib). 



<)— U S No 3 Erl'!® pork carcai'> 
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Fig 22 11 — Gndes of Pork Carcasses 






Fig. 22.10— Mediom grade pork carcass. 
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emphasize color since 75% to 80% of the carcass has its color 
changed in the curing process. Dark muscle is, however, asso- 
ciated with such things as maturity, underfinish, and softness, 
all of which are undesirable. 

At present, pork is practically devoid of marbling due to the 
young age at which hogs are marketed. Minus this quality fac- 


Pork Carcaea 
(Infarlor Type) 




F«et 
2. Eaa 
Loin 
4. Bally- 


5. Boston butt 

6. Picnic 

7. Jovl 


a. Vrlnkled olJe 

b. shoulocJ* 

c. long, tapering 
ban 


Note the coarse bone In 
vrinkled aide, veak loin 
fatbaek. 


be faet, the long shanks, 
and uneren thickness of 


Fijr. 22 . 13 — 



THC /•'IaT V/t CAT 


i74 





i. B«iir 

Kota tha valfarm tblckaata of fatbaek asd tba 
iBooth alda. Cospara tba rina&aaa ef bona In 
faat wltb that «r tba iBfarler earcaat. 

Fic. 22.12— 


Quality 

A carcass of quality is one that is brisht in appearance- 
This briBhtness is caused by (1) the chalk white, firm fat ; (2) 
the briEht pink color of the fiesh on the inside of the belly, and 
(3) the featherinK and frostinR (overflow fat) on the inside ot 
the rib area. Quality also is indicated in the smoothness of the 
skin and the firmness of the bones in the feet. We probably over- 
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1. Hock 2. Center cut 3- But* 


Ideal Oonfonaatlon 


Poor 


Fig. 22.14— 


w<l. In the case of the fresh, trimmed cuts, t]'® ‘1”“' ^ 

®tis more generally reflected in the firmness of the lean. • 

13 marbled with firm fat will be firm. The / 

^h'Wfore, discount soft, oily, and off-color fat. Discount promi 
’’^nt amounts of intermuscular fat showing on the butt en . 

„ ”^*1® texture of the lean is very similar for hogs ’®. 

“S® bracket. The grain and color of the lean ch.ange luth the m^ 
ea.scd age of the animal. A desirable color P° . ^ 

'"’''•ed to be bright pink but is more often a grayish pmk tinged 
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back fat thickness is no Buarantco that the lean 
is mSlS. Actually, the only sure " ye 

breeding stock for meat type hogs. 

JUDGING HAMS 

Since hams are trimmed into skinned hams, thus removing the 
major part of the fat from about two-tbirds the surface are 
of the ham, any mention of finish would be J, .. 

amount of fat on the heel of the ham. Discount for a hcavj layer 
of heel fat. 

Conformation 

Basically, a ham may be considered in three parts: butt, 
center cut, and shank. Individually they represent one-third ot 
the weight of the ham. Price-\nse, the center cut is the protii 
item, the butt is a 107e-15fo over cost item, and the hock is a 
loss item. . , 

This price picture sets up the pattern of what a ham shoui 
have as far as conformation is concerned. A short, slim^ hock, 
with a moderate fat bulge at the heel, means less weight in this 
loss item. A long (from aitchbone to 1 inch above stifle joint) 
center cut that is thick (the distance through the ham from 
inside to outside) and has a good proportionate depth will make 
for more profit. A ham butt that is full fleshed rather than 
pointed will throw more weight into this cut and more nearly 
cover the loss in the shank. The over-all appearance of a hain of 
the desired conformation features meatiness, plumpness, thick- 
ness, and general trimness, with as much weight as possible 
represented in the expensive center cut. 

Quality 

The quality of the fat is a very important factor to consiaer 
in the judging of pork carcasses because it covers the item oi 
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fare should be fine, the color grayish pink tinged with red, the 
lean might show marbling, and the fat should be firm an w i e. 

Coarse texture and dark flesh are found in the heavy bellies 
from older hogs such as packing sows. 

reasons 

Until the time when pork carcasses will be ribbed 
faiiging, marbling must be based on feathering an a 
“verthe ribs. Let’s take a look at the statistics that ™ Sh P 
pent in a contestant’s notes in placing a class of poi c 

4^32 External finish (back fat) 

4 1 2 3 Smoothness (freedom 

from wrinkles) 

1 4 3 2 Plumpness of ham 

Shortness of hock 

4^3 2 Depth of carcass 

4 1 3 2 Feathering 

4 1 3 2 Color 

4^32 General conformation 

4 1 3 2 Final placing 

REn reasons might read as follows : 

*'irstNo.4/l 

I would say that the No. 4 carcass is easily can be 

t'le class. All four carcasses, in /^rcass is its 

lach f LV- No. 1. My main criticism of the No. < 
h'o 1 ° through the ham. I prefer the i 

other than that, the smaller bones^m th« 
and the over-all fat covennp decree. Both 

'■“‘■'hty not possessed by No. 1 m the sa ^cmness of 
tl.c in thickness of belly and The No. 

1 J" ' “lor of flesh, and in freedom from vri ^ 

somewhat criticized for haMug 
Moevcn back fat thickness. 

No. 1/3 

inrK.""''''‘’e>' the No. 1 carcass an easy sunlcienl 

V.j!it..'?“ts the sLandards of a meat tJ’P® ' throughout. 

" "’'‘he goo<l meat. It is a thicker shoulder, 

og more balance (plump ham, wide 
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with red, and in many cases a muscle next to the bone may be 
dark, ^ving what is termed a two-toned condition. Other things 
being equal, the brighter, more evenly colored meat is given 
preference. Unfinished pork is often referred to as being “vealy” 
in color, having a grayish red tinge to the meat. 

JUDGING BACON 

A uniform thickness is very important in a side of bacon. The 
most desirable thickness is inches. Bacons that are thick on 
the shoulder end, thin at the ham end, and dished in the ham 
pocket, or that are particularly thick on the loin side and taper 
decidedly at the brisket, are objectionable for slicing. 

The proportion of lean to fat should be about 40-60. The 
consuming public desires fairly lean rather than fat bacon. The 
leaner the bacon, the less likely it is to be thick or firm, and there- 
for a very lean bacon is not a quality bacon. 

Firmness is exceedingly important in bacon from the stand- 
point of slicing, keeping, and frying qualities. A soft bacon re- 
quires a lower slicing temperature, will become rancid more 
quickly, and has a greater shrinkage in frying. The skin should 
be smooth, thin, and free from root hairs and blemishes. 

Color, texture, and marbling are not as important in bacon 
as in the other fresh pork cuts because it has a large surface area 
that is smoked, and because bacon is served in very thin slices. 
However, from the standpoint of judging fresh bacon, the tex- 


BffllT fBaenn) 



Ideal Contoneatioa Poor. 


Fig. 22.15— 



MEAT JUDGING 


481 


fell over the back stand out quite prominently in well-finished 
carcasses This is referred to as the chevrons or the Christmas 
tree 


Conformation 

Thickness and meatiness m lamb caicasses are important 
because the economic value of cuts from small carcasses is de- 



■C 2eio_Gr-.nd Chnmp.on fnt mCO Inlornnt.onni I 

PMllion, Ch.cap. Ill Luc «t., 100 II.'! M .loc» 

exceeded 
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ten and moderately thick bacon), and a brighter, firmer carcass 
than No. 3. 

Third No. 3/2 , 

This is my problem pair. Both carcasses appear to me to be 

on the unfinished side, yet L its 

Sr"s ScS thickne" of belly: particularl^n to 
ham nXt, to cut Ko. 1 bacon. Both carcasses show rynnkM 
sides, with No. 3 showing deeper 

hocks and lack of firmness. Feathering is about the same. 
Fourth No. 2 

My reason for placing No. 2 in this spot is prnnanly for ite 
lack of brightness, its slightly vealy color to the flesh, and lac 
of depth. 


CAUTION 

It is no crime to find equal qualities in both carcasses or some of 
each in all four carcasses and admit it. The crime lies in impro* 
vising, or making a false statement, or referring to the viTong 
carcass. Tell the truth, as you see it, in a simple manner that can 
be easily followed by the committee who must grade the reasons. 


JUDGING LAMBS 

The amount of finish necessary to make a choice quality lamb is 
not as great as is necessary to make the same quality of beef. 
Consumers generally are not very tolerant of fats, and partic- 
ularly lamb and mutton fat. The great difficulty with highly 
finished lamb or mutton carcasses is that the deposition of inter- 
muscular masses of fat outstrips intercellular marbling. This is 
particularly true of the shoulder. 


Finish 

Sufficient white, brittle fat to cover the back with H ^ 
inch of fat with a lighter covering over the leg and shoulder is 
adequate finish for a quality lamb carcass. A papery (no 
under the fell) back on a carcass shows lack of finish. A neiy 
color to the fat is objectionable. Thin strips of lean under tnc 
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Lamb Csreaen 



Baolc Tiev 

- T ditfiT Cosforaation — — Poor 

Fip. 22.18— 

Pot-bellied carcasses arc objectionable because they inciease 
amount of cheap flank and breast meat. The necks should bo 
^nort and thick, rather than lonj? and thin. The break joint must 
sbow four well-defined red ridtrcs. 

Quality 

The amount and character of the internal aiul external fat 
''b a lamb are the visible conditions for delerminintt quality 
unless the carcass is ribbed down. The fat sbould be finn, white, 
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pendent in a large measure on the percentage of lean to bone. In 
Good to Choice carcasses the separable fat should not run over 
305^! (255^ to 309c) and the lean should amount to 50% or 55% 
of the carcass as against 20% bone. 

The carcass should be fairly short and compact, thick, and 
uniformly wide. Carcasses that ate slightly rangy are not objec- 
tionable provided they are uniformly wide and thick and not 
platy. Neat, smooth shoulders, well fleshed over the blades and 
covered with a thin layer of white fat, are preferred to narrow 
or heavj' shoulders. 

The legs should be short and plump and full in the crotch. 
Long, tapering legs are not characteristic of a good Iamb carcass 
type- Only a light fat covering over the outside of the leg can 
be expected in even the most highly finished carcasses. A slight 
crease over the backbone is indicative of a well-fleshed back but 
a prominent backbone indicates a shallow muscling and a small 
rib eye. Flat lamb chucks with prominent blades at the top of the 
shoulder are not characteristic of good conformation. The loin 
and rib rack should be broad, thick, full, and well turned in the 
rib to give the carcass a neat, trim appearance. 


MEAT JUDGING 


485 


Lanb Carcage 



— Idawi Conformation 
Fiff. 22.19— 


Second 


No. 3/2 


The main difference between No. 3 and No. 2 is nRmn one of 
onformation. Where No. 3 is alichtly pot bellied. No. 2 i-s lacking 
, plumpness and meatiness of the leg. The external finish of No. 

nppears to be slightly heavier, as is the kidney, but 
j’je'ity wise, I see no difference. Since more of the value lies in 
and with less fat waste, I go with the No. 3 carcass. 
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and waxy and be evenly distributed over the entire carcass. A 
pax>ery condition over the backbone area is indicative of insuffi- 
cient finish and lack of firmness. The fat covering on the legs is a 
good gauge of the amount of finish because this region of the 
carcass is the last to be covered in the fattening process. 

Feathering between the ribs in the chest cavity, the amount 
of channel fat along the spine, and fat streaks in the flank are 
good indices of marbling. Finnness is associated with finish, and 
thin carcasses are naturally soft because the hard fat is absent. 
If, however, the fat is oily and soft, the carcass is lacking in firm- 
ness, even if it is well finished. The flank should be firm and dry, 
and the inside of the flank should show a feiv fat streaks (if the 
lamb is Prime) and have a bright pink color to the flesh- 


REASONS 


It is the opinion of the author that lambs other than those to be 
graded should be ribbed down. This practice has been followed 
for years in the commercial carcass contests and is the only way 
to do the job right. It would make for more accurate student 
appraisal of quality in lamb carcasses, which is pretty much 
guesswork as it now stands. Contest Iambs for FFA and 4-H 
should be ribbed. 

A contestant's notes in a class of light lamb carcasses might 
read as follows: 


4 3 2 1 

4 3 2 1 

4 3 2 1 

4 3 2 1 

4 3 2 1 

4 3 2 1 

The reasons might read as follows: 


Conformation 
External finish 
Finnness 
Feathering 
Color 

Final placing 


First No. 4/3 

To me this class of lambs is a tight trio with an obvious bot- 
tom. The comparisons seem so slight that I may be repetitious in 
my reasons. The No. 4 carcass is more uniform in its conforma- 
tion. I would call it a picture carcass. This uniformity is due to its 
trim middle and even width throughout. PVankiy, I see no differ- 
ence in quality between No. 4 and No. 3. 1 fault No. 3 for being 
slightly pot bellied and a little deeper through the fore saddle, 
yielding more of the cheap breast meat. 
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less likely to miss these key points, but it weakens the effective- 
ness of a set of reasons because it sidesteps argument. 

The most convincing and effective reasons are those pre- 
sented through comparisons, where a contestant presents the su- 
perior qualities of one carcass or cut over another. 

TERMINOLOGY 

The ability to give convincing reasons is also dependent upon 
the contestant's familiarity with the names of the various cuts, 
their location, and the tei*ms used to describe locations. The fol- 
lowing are the more common expressions used for descriptive 
purposes as they refer to desirable (pro) and undesirable (con) 
qualities. Any statement must be tempered by the degree of 
variation that exists. 


Conformation 

■Dept/i of CdTccLSS — the distance from the tip of the chine 
bones to the underline. 

Pro — Deep, good depth, more depth, deeper. 

Con — Shallow, lacks depth, or too deep, platy. 

Length of Carcass — the distance from the hock to the neck. 
Pro — Short, compact. 

Con — Rangy, stretchy, long. 

Width of Carcass — the distance from the cliine bones to the 
outside line or curve of the carcass. 

Pro — ^\Vide, uniform width, thick. 

Con — Narrow, lacks width, not uniform in width. 


Pinish 


Pro— Smooth fat covering of proportionately uniform depth 
covering entire carcass. Abundant amount of pelvic and kidne\ 
“t. but not excessive. Liberal protrusion of fat between the 
'^•'ine bones, and abundant and even distribution of overflow fat 
the inside of the ribs. Extensive feathering, intermingling 
with the lean between the ribs. The fat is dense and firm. 


Con— Rough, patchy, and uneven fat covering or lack of ex- 
/^i-nnl finisli (state where). Excessive or very little pelvic or 
fat, no protrusion of fat between the chine bones ab- 
jnee of overflow fat, verv little feathering. The fat is soft and 
OJlv. ’ 
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Third No. 2/1 

First let me say that the uniformity of width of the No. 1 
carcass is superior to No. 2, but No. 1 is a narrower, longer car- 
cass that lacks the finish and quality of the No. 2 carcass. The 
difference in uniformity of width is caused by the pinched leg of 
the No. 2 carcass. The No. 2 carcass shows an over-all external 
fat covering, a firm pink flank, a well-feathered rib section, and a 
quality not possessed by the No. 1 carcass, probably by one full 
grade. 

Fourth No. 1 

The No. 1 lamb goes in this spot because of a lack of quality 
and a lack of width commensurate with its length. 

REASONS 

The ability to tell by oral or ^^T^tten word the reasons why one 
carcass or cut is superior to another depends upon (1) the 
contestant’s training and experience, (2) his knowledge of meat 
terminologj’, and (3) his method of presenting the reasons. 

Written reasons are unlike oral reasons in that the person 
who writes them has certain information before him that does 
not require repetition. The card upon which reasons are written 
is divided into four equal parts, headed respectively by First, 
Second, Third, and Fourth. If No. 2 carcass or cut is placed 
first by the contestant, it is suggested that the carcass placed 
under it be indicated as 2/1, meaning No. 2 over No. 1. This 
makes it easier for the person who is reading and grading his 
reasons. 

Presentation 

A common fault of contestants is that of giving what is 
termed stereotyped reasons. This is generally true of those who 
have not had sufficient training, and who have acquired a vocabu- 
lary of meat terms that are more or less meaningless to them- 
As a result, they know how to say or describe certain things, and 
these are repeated verbatim for each carcass or cut. 

Some are taught a descriptive method that simply describes 
the merits or faults without direct comparison. This method 
may be rather effective where judges are insistent that a con- 
testant see certain points that they had in mind when they made 
the official placing. By following such a method, a contestant is 
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less likely to miss these key points, but it weakens the effective- 
ness of a set of reasons because it sidesteps argument. 

The most convincing and effective reasons are those pre- 
sented through compcLrisonSf where a contestant presents the su- 
perior qualities of one carcass or cut over another. 

TERMINOLOGY 

The ability to give convincing reasons is also dependent upon 
the contestant's familiarity with the names of the various cuts, 
their location, and the terms used to describe locations. The fol- 
lowing are the more common expressions used for descriptive 
purposes as they refer to desirable (pro) and undesirable (con) 
qualities. Any statement must be tempered by the degree of 
variation that exists. 


Conformation 

■Dept/i, 0/ Carcass — the distance from the tip of the chine 
oones to the underline. 

Pro — ^Deep, good depth, more depth, deeper. 

Con — Shallow, lacks depth, or too deep, platy. 

^^ngth of Carcass — the distance from the hock to the neck. 
Pre—Short, compact. 

Con — Rangy, stretchy, long. 

Width of Carcass— the distance from the chine bones to the 
outside line or curve of the carcass. 

Pro — Wide, uniform width, thick. 

Con — Narrow, lacks width, not uniform in width. 


*’»nish 

Pro— Smooth fat covering of proportionately uniform depth 
covering entire carcass. Abundant amount of pelvic and kidney 
cl. but not e.xcessive. Liberal protrusion of fat between the 
Coine bones, and abundant and even distribution of overllow fat 
the inside of the ribs. Extensive feathering, intermingling 
“I let with the lean between the ribs. The fat is dense and firm. 

Con— Rough, patchy, and uneven fat covering or lack of cx- 
'‘■‘''d finish (.state where). Excc.ssive or very little iJelvic or 
e'dney fat. no protrasion of fat between the chine bones, ab- 
011"'° overflow fat, veiy litt'e feathering. The fat is .soft I 
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First let me say that the uniformity of width of the No. 1 
• i. 9 itnt No 1 is a narrowerf longer car- 
carcass IS superior to No. 2, but No. i is carcass The 

cass that lacks the finish and quality leg of 

difference in uniformity of width is caused > P ^ , 

Mn 9 carcass The No. 2 carcass shows an over-all external 
St cOTering. a firm pink flank, a well-feathered rib ^ “ 

qtut^not possessed by the No. 1 carcass, probably by one full 

grade. 


Fourth No. 1 ^ 

The No. 1 lamb goes in this spot bc<^use of a lack of quality 
and alack of width commensurate with its length. 


REASONS 

The ability to tell by oral or written word the reasons why one 
carcass or cut is superior to another depends upon (1) 
contestant’s training and experience, (2) his knowledge of meai 
terminology, and (3) his method of presenting the reasons. 

Written reasons are unlike oral reasons in that the person 
who writes them has certain information before him that does 
not require repetition. The card upon which reasons are written 
is divided into four equal parts, headed respectively by First, 
Second, Third, and Fourth. If No. 2 carcass or cut is placed 
first by the contestant, it is suggested that the carcass placed 
under it be indicated as 2/1, meaning No. 2 over No. 1. This 
makes it easier for the person who is reading and grading his 
reasons. 

Presentation 

A common fault of contestants is that of giving what is 
termed stereotyped reasons. This is generally true of those who 
have not had sufficient training, and who have acquired a vocabu- 
lary of meat terms that are more or less meaningless to them. 
As a result, they know hovr to say or describe certain things, and 
these are repeated verbatim for each carcass or cut. 

Some are taught a descriptive method that simply describes 
the merits or faults without direct comparison. This method 
may be rather effective where judges are insistent that a con- 
testant see certain points that they had in mind when they made 
the official placing. By following such a method, a contestant is 
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Blade end of beef rib — ^large end. 

Loin end of beef rib — small end. 

Blade end of chuck — ^the exposed blade cut from which the 
rib cut was removed. 

Arm end of chuck — the end from which the shank was re- 
moved. 

Chine end of chuck — top of the shoulder. 

Blade end of pork loin — rib end. 

Ham end of pork ioin — hip end. 

Butt end of ham. — anterior to aitchbone. 

Cushion of the ham — posterior to aitchbone. 

Bib eye muscle — the large muscle over the rib (longis- 
simus dorsi) . 

Clod — the heavy muscling directly posterior to the blade 
bone (scapula) and fore arm (humerus). 

Aitchbone — the large visible curved bone in a ham, leg of 
lamb, veal, and rump of beef (symphysis pubis) . _ 

Heel — ^just above the hock and posterior to the tibia. 


Descriptive Terms 

Abundant, angular, attractive, blocky, brittle, coarse, cov- 
Med, cowy, dark, deep, dense, dished, dull, excessive, extensive, 
fiery, fine, firm, flabby, flaky, flat, fleshy, full, furrowed, gobby, 
pyish, grooved, gummy, hard, heavy, highly, hippy, irregular, 
fisbt, marbled, meaty, narrow, neat, nicely, oily, open, ovei- 
finished, pale, papery, plump, poor, pot-bellied, proimnen , P^®* 
portioned, rangy, regular, ribby, rough, shady, shallow, sharp, 
efielly, short, skippy, slender, smooth, soft, solid, spongy, sticky, 
stocky, streaked, superior, tapering, thick, thin, tinged, trim, 
mo-toned, unfinished, uniform, velvety, washy, wasty, watery, 
"ftxy, wide, and wrinkled. 
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Quality 

Pro— State degree of marbling; desirable cherry red color of 
the lean; smooth velvety texture (fine grain) ; firm; red, porous 
chine and breastbone. 

Con — State degree of marbling; dark in color; soft and 
watery; coarse texture or grain; white, flinty chine and breast- 
bone. 

General Terms 

Balance — indicates a rather even or proportionate distribu- 
tion of weight. 

Banjo type — tapering. 

Dished in the loin — shallow, grooved, furrowed. 

Fiery — ^reddish tinge to the outside surface of the carcass. 

Full at the heel — ^meaty at rear of hind shank. 

Gobby — same as patchy. 

Gummy — sticky, rubbery character to the Jean. 

Hippy — prominent hips, bony. 

Meaty — a term used to designate a well-muscled cut or car- 
cass. 

Platy — excessive amount of the short plate and brisket, gen- 
erally associated with large, unfinished carcasses; also heavy 
breast in lamb. 

Plump — refers to the extra full contour of a carcass or 
wholesale cut caused by exceptional muscle development. Ex- 
amples: plump round, plump ham, plump leg of Iamb, etc. 

Pkibby — a pot-bellied carcass or one in which the eye muscle 
is small and the rib is long and flat. 

Rough — uneven contour; also, uneven distribution of fat. 

Shelly — a term that describes a chuck or fore quarter that 
Jacks thickness. 

Skippy — ^thin and soft (lamb and veal). 

Spongy — soft. 

Vealy in color — an expression used to describe the grayish- 
red color characteristic of young, unfinished beef. 

Wasty — excessive amount of unevenly distributed fat; large 
kidney. 

Location 

Rib end of beef loin — small end. 

Rump end of beef loin — large end, sirloin end. 



MEAT JUDGING 


489 


Blade end of beef rib — ^large end. 

Loin end of beef rib — small end. 

Blade end of chuck — the exposed blade cut from which the 
rib cut was removed. 

Arm end of chuck — ^the end from which the shank was re- 
moved. 

Chine end of chuck — ^top of the shoulder. 

Blade end of pork loin — rib end. 

Ham end of pork loin — hip end. 

Butt end of ham — anterior to aitchbone. 

Cushion of the ham — posterior to aitchbone. 

Bib eye muscle — the large muscle over the rib (longis- 
simus dorsi) . 

Clod — ^the heavy muscling directly posterior to the blade 
tone (scapula) and fore arm (humerus). 

Aitchbone — the large visible curved bone in a ham, leg of 
lamb, veal, and rump of beef (symphysis pubis) . _ 

Heel — ^3ust above the hock and posterior to the tibia. 

Descriptive Terms 

Abundant, angular, attractive, blocky, brittle, coarse, cov- 
ored, cowy, dark, deep, dense, dished, dull, excessive, extensive, 
fiery, fine, firm, flabby, flaky, flat, fleshy, full, furrowed, gobby, 
peyish, gr-ooved, gummy, hard, heavy, highly, hippy, irregular, 
'■Eht, marbled, meaty, narrow, neat, nicely, oily, open, over- 
finished, pale, papery, plump, poor, pot-bellied, proimnent, pro- 
portioned, rangy, regular, ribby, rough, shady, shallow, sharp, 
efiolly, short, skippy, slender, smooth, soft, solid, spongy, sticky, 
stocky, streaked, superior, tapering, thick, thin, tinged, trim, 
two-toned, unfinished, uniform, velvety, washy, wasty, watery', 
"■nxy, wide, and wrinkled. 
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CURED H4M EXHIBIT 


Class I-Coantry Cured Group I, 12-16 lbs. Group II, 16-18 lbs. 

Class Il-Commercial Cured Group I, 12-16 lbs. Group II, 16-20 lbs. 


Class Group- 


Days in 
Cure 


Strength 
of Pickle 


Days 
in Smoke 


Entry No. !Wt. of Ham 

Method of Curing: 

Dry Sugar Cure 
Sweet Pickle (long cure) 
Sweet PieWe (stitched) 
Sweet PieWe (artery cure) 

Age o£ TTam _ _ 


JUDGE’S SD08E DJiRD 


Appearasce 

Goa lily 

Smoiie Color 

Color of Lean 

Aroma 

Flavor 

TMfara 


(Siae, neatness of trim, conformation, free- 
dom from salt crystals and salt streaks, 
molds, and foreign substances)— 10 points 

(Firm through center cut, no puffiness. Free 
from drip on butt or shank end, proportion 
of lean to fat, marbling) — 15 points 

(Clean, light to dark amber or chestnut 
color. Dry surface, free from black, tarry 
residue) — ID points 

(Color should be pink and free from un- 
cured, gray spots. Red or deep red with no 
gray spots receives no cuts in score if color- 
ing is uniform and shows thorough cure) — 
10 points 

(Good aromatic odor. Off odors scored down.) 
— 10 points 

(Medium salt, slightly tangy, but no sour 
taste.) — 35 points 

(Fine, firm grain) — ^JO points 


Note: The above arc samples of exhibitor’s entry blank and the judge’i 
score card that can be used in cored ham contests. 
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CARCASS BEEF 

The outstanding characteristic of a beef carcass is its size. The 
more difficult task is to determine age and sex. 

Age 

The appearance of the split chine bones (backbone) of a 
carcass will indicate approximate age. 

Yeakung Carcasses 

The carcasses of animals up to 36 months of age will show 
the presence of pearls or buttons which are the cartilaginous tips 
at the end of the superior process of the dorsal vertebrae. These 
superior processes are also known by the name of fin or feather 
bones. In young cattle these bones are red and porous in struc- 
ture and the buttons are soft. The buttons become increasingly 
hard with advancing maturity. 

Aged Carcasses 

Carcasses from old animals are generally rough in contour 
and the chine bones (backbones) are white, bal'd, and flinty, 
with no cartilaginous tips. 

Stated briefly, i-ed, porous bone indicates youth; white, flinty 
bone indicates age. 

Sex 

Steer carcasses are identified by the presence of cod fat, 
the white pizzle ring at the posterior end of the aitchbone, and 
the shape of the exposed face of the gracilis muscle. Another 
outstanding sex difference is the enlargement on the end of the 
shin bone. Steer carcasses also lack the angularity of the heifer 
and cow carcasses and have a small pelvic opening. 
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FIS'. 23.1— >St««r carcass. The cod fat to the left; the ha)f>c]osed face of 
the ^acills tnuscle and the pizzle ring at the right of the aitchbone 
identify this as a male. 
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Cow carcasses are identified by the absence of the udder and 
the large pelvic opening (larger in cows than in heifers). They 
are more angular, the ends of the fore shanks are slim and rather 
straight, without the decided enlargement characteristic of steer 
carcasses. Cow cai'casses lack the thickness of muscling, par- 
ticularly over the chuck, and show yellow fat. Heifer carcasses 
are identified by the presence of the udder and the shape of the 
exposed surface of the gracilis muscle. 

Bull carcasses are recognized by the heavy fore quarter, 
thick neck, and the dark red color of the flesh. 

CARCASS LAMB AND MUHON 

Lamb carcasses are recognized by the presence of the bi'eak 
or lamb joint on the forelegs. This joint is flat with four grooves 
in its surface. The joint is red and porous in lamb and rather 
white in yearlings (12 to 20 months). Sex in lamb carcasses is 
of no consequence. 

Mutton carcasses may or may not be larger than lamb car- 
casses. They are recognized by the presence of the round or 
spool joint at the end of the foreleg. The outside flank muscle 
is generally reddish in color compared to the pink color of the 
same muscle on lamb. 

Ewe mutton carcasses are recognized by the large bung cav- 
ity, the pot belly, and the presence of the dugs (udders). 

Stag and buck carcasses of mutton are rather heavy in the 
fore saddle and neck and shoAv a small bung opening. 

VEAL AND CALF CARCASSES 

Weight is the main identification feature. Carcasses to be classed 
as veal should not weigh less than 60 pounds, nor more than ICO 
pounds, and should possess the characteristic pale pink or rose- 
pink color. There is no appreciable external fat covering. 

Calf carcasses are from animals that have passed the veal 
stage and range in weight from 150 to 300 pounds. They have 
taken on more of the red color of beef. 

HOS CARCASSES 

Sex is ignored in barrows and gilts, but sows and stags are 
readily identified. 

Sows show he.avy bellies and large mammarj- gland develop- 
ment. 
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Stags show exceptional size and heavy shoulders. 

Since practically all hogs are marketed at from 8 to 12 
months of age, the age factor is of no consequence except as it 
pertains to sows and stags. 

COACHING A TEAM FOR MEAT IDENTIFICATION 

Charts, showing the location of the wholesale and retail cuts of 
a carcass, are of value in memorizing the location of the cuts 
in the carcass. The study of photographs for identification of 
cuts is of doubtful value. Whether purchaser or student, it is 
absolutely necessary that they come in direct contact with the 
product, either through actual purchasing, by learning the cuts 
through meat displays, or by doing the actual cutting. It is 
rather useless for vocational schools to enter meat judging or 
meat identification teams in national contests with no coaching 
other than from photographs. 

Suggested Coaching Methods 

One of the most effective ways of securing the necessary 
training is to place each boy with a competent and interested 
meat retailer, as a helper for certain hours during the week, wth 
the understanding that the boy be given every opportunity to 
learn the names of the wholesale and retail cuts and help make 
them whenever convenient. The boy works with or without pay 
according to agreement. Several weeks or a month of such train- 
ing for each boy will teach him more than is possible by any 
other method. 

Another method that is more convenient but not as fruitful 
is where arrangements are made with one or more meat retailers 
to give the pupils practice in identifying available cuts one eve- 
ning a week. 

Still another method that can be employed with some degree 
of satisfaction is where the coach makes frequent shopping tours 
with one or two members of the class to engage in identifying 
showcase display cuts. Under this method, it is of course a pre- 
requisite that the instructor must know his meats. More than 
two pupils in a group is unwieldy and may crowd the other^vise 
already busy shop. 

Under any system of coaching, a list of the cuts as published 
by the National Congress of Vocational Agricultural Students 
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should be used so there will be no time lost in identifying cuts 
other than those indicated on the chart. 

Where there are more trained contestants than the number 
required to constitute a team, an elimination contest can be ar- 
ranged by the meat department of the state agricultural college. 

Identification Features 

The first task that confronts a contestant is that of deter- 
mining whether the cut is beef, pork, veal, or lamb. These four 
kinds of meat are recognized by: 

1. Color of the lean. 

Beef varies from bright to dai'k red. 

Lamb is light pink. Mutton is brick red. 

Pork is gi'ay-pink to gi’ay-red. 

Veal is pinkish brown. The older the veal, the more it 
borders on reddish brown. 

2. Site of the cut. 

Beef cuts are large in size. 

Lamb cuts are small in size. 

Pork and veal cuts run similar in size. 

3. Type of fat. 

Beef has a white or cream-white (yellow in the lower 
grades), firm, and rather drj’ fat. 

Lamb has a chalk-white, brittle, rather dense fat. 

Pork has a characteristic white, greasy fat. 

Veal is readily recognized by the absence of fat. 

Having identified the cut as to kind, the next task is to iden- 
tify the cut, both as to name and as to the wholesale cut from 
which it is derived. This requires a familiarity with anatomy 
to detemine location by the shape of the bone and the shape and 
contour of the muscles. The contestant must remember that the 
difference between a roast and a steak of the same name is one 
of thickness. Steaks are generally from one-half to one and one- 
half inches thick, whereas roasts arc over two inches thick. 

MEATS CONTESTS FOR VOCATIONAL STUDENTS 
Competition is undoubtedl.v one of the greatest instruments for 
arousing interest among young people. It hn.s proved .so cfTectivc 
among the youth of the nation that it has actually become a 
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so-called final examination for many courses offered in schools 
and colleges. 

This method of fostering interest in the farm youth of the 
United States has been applied by the Future Farmers of Amer- 
ica and the 4-H Club Congress to various phases of their work. 
Contests of national importance that have to do with meat con- 
sist of (1) the Heat Jud^ng Contest (judging for quality), and 
the Meat Identification Contest held for Future Farmers of 
America at the American Royal Livestock Show at Kansas City, 
Missouri, and (2) a similar contest held by the 4-H Club Con- 
gress at the International Livestock Exposition at Chicago. 



MEAT PUCING 

CARD 










Note: When placing carcases and wholesale cuts of meat consideration 
IS to be given to conformation, finish, and quality. Perfect score 
IS 60 points. '' 


The Meat Judging Contest requires the contestant to judge 
six classes of carcasses or wholesale cuts instead of the nine 
classes used in intercollegiate competition. These classes con- 
sist of (1) one class of four beef carcasses; (2) one class of four 
wholesale cuts of beef; (3) one class of four pork carcasses; (4) 
one class of four wholesale cuts of pork; (5) one class of four 
lamb carcasses; and (6) one class of four veal carcasses. (See 
Chapter XXII for information on judging.) 

There are three contestants to a team, and each contestant 
is allowed 10 minutes for making the placings and filling in the 
official placing card. 
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The Meat Identification, Contest is for the purpose of deter- 
mining- the contestant’s knowledge of the various cuts of meat 
and the edible by-products of meat-producing animals. 

Each contestant is given a meat identification card upon 
which are the names of 131 different retail cuts or edible meat 
by-products listed under the respective wholesale cuts from 
which they originate. A group of 25 retail cuts constitute this 
class, the cuts being numbered from 1 to 25 consecutively. The 
contestant must write the number of the cut opposite the name 
of that cut on the score card in the column designated for that 
purpose. 

Each contestant is allowed 20 minutes for identification. 
Three contestants compose a team, and the same team or a dif- 
ferent team may be in each contest. 

One point is given for each cut that is correctly identified as 
to its wholesale trade name, and three additional points are given 
if its retail ti'ade name is correctly identified, making 100 points 
for a perfect score. 
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Contestant number 


ME&T IDENTIFiCATlOH CARD 
BEEF 
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MEAT IDENTIFICATION CARD (Conlinusd) 



Fore shank 

m 

mm 


Shank cross cuts 

Bi 


Kidney knob 

Kidney suet 



Corned beef 

Boneless brisket 



Plate 



Rump 



Round 



Dried beef 

Chipped beef 




Score 



PORK (Fresh) 

Wholesale Cirts 

Retail Cuts 

No 

Score 

Fresh ham (leg) 

Freeh ham (leg) butt half 



Freeh ham (leg) shank half 



Fresh ham (leg) boneleas 



Fresh ham (leg) center rut steak 



1 

Lorn 

Fresh «de (belly) 

Lorn roast ceoter rut 



Sirloin roast (ham end) 




^■1 



H^HI 


Rib chop 



tom chop 

■■I 


1 Tenderloin 

■■i 

■II^H 

liSB— 


■■■■ 

bparntba 

Sporeribs 



Fresh Renic shoulder 

Fresh Pienic ibaulder 



Arm roast 



Arm ttenk 



SI oulder hock 
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HEftT IDEHTIFICATIOH CftRO (Conifnged) 
PORK (cored end smoked) 
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MEAT IDEHTIFICATION CARD (Continued) 
VEAL 


Wholesale Cuts 

Retail Cuts 

1 No. 

1 Score 

Leg 



■■■ 







Bound steak (cutlet) 



Heel of round 



Hind shank 



Loin 

Biilom steak 



Loin roast 



Loin chop 



Kidney chop 



Rih 

' Rib roast 



Rib chop 



Shoulder 

Arm roast 



Arm steak 



Blade roast 



Blade steak 



Boiled shoulder 



Neck (bone u) 



Breast 


Hi 




jBB^I 

Rore ehaak 

Fare shank 




Score 




VARIETY HEATS 
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DIRECTIONS TO CONTESTANT 

1. Twcnty-fiv'c retail cuts arc sclcctofl from the Ji'st on this score card and 
given serial numlwrs. 

2. Contestant will write number of cut opposite the name of that cut on 
score card under column headcfl “No." 

3. Contestant is warned to be sure to have recorded all numbers 1 to 25 
inclusive. 

4. Do not make any entries in column headed “Score" as that is for the 
judges only. 
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Kik-. :3.-l— I— Cul.t to Ik- coolicd in wntor. 
Tor rtews. 


> Cull for Iimi'ini,-. 3— Cut* U'r<I 
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Hearts 


1. Lamb 
2 Pork 
3. Veal 
4. Beef 


Kidneys 

1. Veal 
2. Beef 
3 Lamb 
4 Pork 


Livers 

1. Beef 
2 Lamb 
3 Pork 
4 Veal 



Tongues 

1. Beef 
2. Veal 
3. Pork 
4 Lamb 



ORGANIZATIONS 
THAT PROMOTE MEAT 


A 
P 
P 
E 
N 
D 
1 

X 

The meat industry, which now ranks third in total cash volume 
of business to the steel industrj' and the automobile industry, at 
one time did a greater volume of business than the other two 
combined. 

Per capita meat consumption in this country has varied 
considerably. Although the people of the United States were 
never heavy meat caters when compared to some of their Latin 
American neighbors, they reached a new low of 117 pounds (ex- 
clusive of lard) per person in 1935. Previous to 1910 the annual 
per capita meat consumption was 152 pounds, not counting lard. 

Dealing for years in a very popular though highly perishable 
food product, the producers and processors were satisfied to meet 
consumer demand without much fanfare or high pressure adver- 
tising until the 1920’s. Then new food products and some meat 
substitutes began to find their way into homes, and suddenly the 
meat industry discovered that it was losing ground. These com- 
petitive food interests, along with a growing number of diet 
cranks and food faddists, were telling the public that meat w’as 
injurious to health; that it was the cause of certain diseases and 
ailments, among which were high blood pressure, gout, rheu- 
matism, hardening of the arteries, and Bright’s disease. This 
condition made it necessary for the agencies interested in meat 
production and distribution to get together and work out a pro- 
gram to combat this propaganda, and not only to champion the 
cause of meat but to discover some of the nutritional possibilities 
of their product. As a result, the National Livestock and Meat 
Board was organized in 1922. 

THE NATIONAL LIVESTOCK AND MEAT BOARD 
The Board was unique in that every branch of the industry w'as 
given representation. Seventeen members were elected to the 
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original board and this number was later increased to 31, of 
which 16 represent livestock growers and feeders, 6 represent 
livestock mai’keting agencies, 5 represent the meat packing in- 
dustiy, 3 represent the nation’s meat retailers, and 1 represents 
the restaurateurs. 

It became apparent from the beginning that one of the real 
needs for combating anti-meat propaganda was more mforma- 
tion on the food value of meat. Since this necessitated further 
research, the Board, working through the National Eesearch 
Council, made grants for research at leading universities. Dr. 
E. B. Forbes headed the committee which in 1924 selected and 
formulated the Boai'd’s first research projects. 


Research Program Highlights 

Some of the results of this program have been (D the find- 
ings of Dr. George H. Whipple at the University of Rochester 
which led to the discovery of the value of liver in the prevention 
and treatment of anemia; (2) the work of Dr. L. K. Campbell at 
Rush Medical College that established the importance of meat in 
weight-reducing and weight-gaining diets; (3) the evidence se- 
cured by Dr. R. S. Herzog at the Umvei-sity of Chicago that 
revealed the desirability of meat in the diet of children , (4) the 
discovery by Dr. George 0. Burr at the University of Minnesota 
that lard is an important source of factors which promote growth 
and contains essential fatty acids valuable in proper nutrition, 
and (5) the discovery by Dr. C. A. Elvehjem at the University 
of Wisconsin that meat is a rich source of thiamin, riboflavin, 
and nicotinic acid. 

In 1924 the Board was responsible for initiating a meat re- 
search project known as the National Cooperative Meat Investiga- 
tions for the purpose of determining the factors which 
quality and palatability in meat. A committee of five selected to 
plan this project was headed by Dr. F. B. Mumford, then Director 
of the Missouri Experiment Station. This project is \erj exten- 
sive, involving all the steps from the production of moat animals 
to the preparation of meat for the table. It has been m progress 
at a score or more of state agricultural experiment stations and 
the United States Department of Agi iculture and is .stiil nctne. 
Meat cookery is a verj’ important phase of the work and through 
these studies many old cooking methods have been discanied and 
new ones adopted. 
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How the Board Operates 

The organization, at this writing, consists of nine divisions, 
with each division head responsible to the General Slanager. 

K. G. Pollock, who was taken out of county agent work to head 
the organization at its founding, retired in 1954 and was suc- 
ceeded by Carl F. Neumann, who had been serving as Assistant 
Slanager. The offices are located at 407 South Dearborn Street, 
Chicago 5, Illinois. The staff of the Meat Board is organized into 
nine specialized divisions, each responsible for specific areas of 
activity and all working together in a coordinated effort to 
further the cause of meat through a program of information, 
education, and research. 

Home Economics, iferchandising, Nutrition, Homemakers 
Service, Industry Relations, Educational Services, Meat News 
and Data, Literature, and Research constitute the nine divisions. 
One of the most outstanding jobs done by this organization has 
been its formulation and distribution of meat recipe booklets, 
meat charts in color, the booklet entitled “Ten Lessons on Meat,” 
merchandising manuals on beef, pork, and lamb (the most com- 
plete ever published; composites of many of the cuts appear in 
this text), the pamphlet on Meat Carving, the manuals on beef 
and lamb for army mess sergeants (a very complete picture dem- 
onstration for making boneless cuts for the army) , and its dif- 
ferent manuals for the guidance of those doing family or quantity 
cooking. 

The Financial Set-up 

The National Livestock and Meat Board receives its revenue 
from voluntary contributions made by livestock growers and 
meat packers, collected at the time the livestock is sold. These 
contributions amount to approximately 25 cents per single deck 
car made on the following basis: cattle 2 cents per head; hogs 
2/3 cent per head; calves 2/3 cent per head; and sheep 2/5 cent 
per head; the packers in turn match these voluntarj' contribu- 
tions. The program of the Board has been endorsed by 87 leading 
livestock associations of the country. 

THE AMERICAN MEAT INSTITUTE 

Organized as the American ilcat Packers Association in 1906 to 
promote the interests of the meat packing indostry, this group, 
representing the meat industry, was reorganized in 1919 under 
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the name of the Institute of American Meat Packers. Added 
emphasis was then placed on research and informational effort, 
and cooperation with livestock producers, meat distributors, and 
governmental agencies. For the sake of brevity and to be more 
descriptive of the organization’s wide activities, the name was 
changed again in 1940 to the American Meat Institute. 

Its membership includes about 350 companies here and 
abroad, and its staff consists of ten service departments made 
up as follows: (1) Research; (2) Public Relations; (3) Live 
Stock; (4) Packing House Practice and Research; (5) Waste 
Elimination; (6) Marketing; (7) Industrial Education; (8) Ad- 
vertising; (9) Accounting; and (10) Purchasing Practice. The 
program of the Institute is administered under the supervision 
of committees of men in the meat packing industry who are spe- 
cialists in their fields. It maintains offices at 59 East Van Buren 
Street, Chicago, Rlinois. 


Outside Activities of the Institute 

In 1923 the American Meat Institute (then the Instffiffe of 
American Meat Packers) established an Institute of Meat Pack- 
ing at the University of Chicago, designated to conduct research, 
develop publications, and give instruction in meat industry su 
jects. Conducted jointly by the University and the American 
Meat Institute, it offers home study courses men engaged in 
or planning to enter the industry. Courses in Meat Merchan- 
dising” and “Managing Meat Markets,” prepared by the Business 
Education Service of the United States Office of Education in co- 
operation with national retail meat and groce^ trade associa- 
tions and others, were inaugurated in 1941. These courses are 
offered by state and local boards of education in conjunction with 
the United States Office of Education under the provisions of the 
George-Deen Act. The courses ivere designed for the pui^ose of 
teaching the most approved practices of ineat retailing, 
the development of trained salesmen, and assisting in the pro- 
motion of eiTicicnt meat market management. 

Beginning in the autumn of 1940, a giant advertising cam- 
paign, sponsored by the Institute, was launched m which each ad 
had the Seal of Acceptance of the Council on Foods and Nutrition 
of the American Medical Assocition. The purpose has been mainly 
educational, telling (1) the facts about proteins, vitamins, and 
minerals supplied by meat; (2) showing housewives how to use 
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the thrifty cuts ; and (3) suggesting new ways of serving various 
meats. The Institute has also made a special effort to help the 
retailer carry meat’s nutrition message to his customers more 
effectively. 

THE AMERICAN MEAT INSTITUTE FOUNDATION 

The American Meat Institute Foundation is a non-profit organi- 
zation affiliated with and located at the University of Chicago. 
It is the outgrowth of an all-industry research program initiated 
by the American INIeat Institute in 1924 and maintained by that 
organization for more than two decades. Valuable scientific con- 
tributions were made in the processing and utilization of live- 
stock products by the Research Laboratory of the Institute. This 
work demonstrated the practicality of industry group research 
and led the Institute to make a survey of the needs for an ex- 
panded research program and possible methods of achieving 
such expansion. In 1944, the Institute’s Board of Directors, act- 
ing on the recommendation of the Institute staff, voted to 
sponsor the establishment of an independent, non-profit organi- 
zation to carry out a program of research and education in 
livestock production, processing, and utilization. The Foundation 
was incorporated in 1944, and began operations on a moderate 
scale in 1947. In 1949, the Foundation moved into a new labor- 
atory building on the campus of the University of Chicago. This 
structure is designed to meet the specific needs of the Founda- 
tion and, with equipment, represents an investment of about 
three-quarters of a million dollars. The funds for construction 
and equipment of the building were contributed by several hun- 
dred meat packing companies — ranging from the smallest to the 
largest — and by companies in allied industries. 

Purpose 

The Foundation was organized to carry out a broad and 
comprehensive program of research and education in the field 
of livestock production and processing, including the utilization 
of livestock products. In the latter connection, technological ad- 
vances resulting from intensive research in other industries 
already have induced major displacements of important live- 
stock by-products. Thus, if the livestock, meat, and by-products 
industries are to keep abreast of the advancing times, improved 
or more economical processing methods, new and improved pro- 
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5 , and new uses for such products must be developed. Such 

rtant advancements, of course, can result 
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indation staff members P „f„,ipnts are doing thesis 

University. A number of graduate “^^ion of 

•k in the Foundation’s laboratories under the supervisi 
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Department of Defense, and other governmental agencies. The 
Foundation conducts research for outside agencies in fields in 
which it can function most effectively because of its personnel, 
facilities, and experience. Grants and contributions for special 
research projects are accepted. Gifts and donations likewise are 
accepted in support of the purposes of the Foundation. 

THE NATIONAL ASSOCIATION OF 
RETAIL MEAT DEALERS 

The association of the retail meat dealers of the United States, 
combined under the slogan “One for All and All for One," has 
local organizations in 79 of the principal cities from coast to 
coast. Founded in 1885, the organization represents a large bulk 
of the total volume of business done by the approximately seventy 
thousand retail meat dealers in the United States. The organiza- 
tion is supported by dues from its membership and consists of a 
board of directors, a legislative committee, a trade relations 
committee, and a labor board committee. It has three member rep- 
resentatives on the National Livestock and Heat Board and has 
cooperated extensively in carrying to the public tbe message of 
the value of meat in nutrition. 

OTHER AGENCIES 

The Livestock Loss Prevention Board, various livestock and breed 
organizations, and the agricultural agents of public utilities firms 
are also active disciples of good meat, particularly from the 
standpoint of its production and its shipment and sale. 

Undoubtedly the greatest agencies for discovering new 
facts about production, handling, preparation, and use of meat, 
and disseminating these facts to the public, are the various state 
colleges and universities and the United States Department of 
Agriculture. Although only a small proportion of the land grant 
colleges operate and maintain separate meat departments for re- 
search, most of them include some meat courses in their curricula. 
A number have whole or part time meat extension specialists 
who carry the facts directly to farmers. 

THE RECIPROCAL MEAT CONEERENCE 
In the autumn of 1917, Mr. R. C. Pollock, general manager of the 
National Livestock and Meat Board, addressed the coaches of 
the various meat teams in a mcctine: prior to the conclusion of 
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tlie International contest. He proposed the formation of an or- 
ganization of the coaches of all intercollegiate meat judging 
teams and those engaged in the teaching and research of meats 
in the institutions of higher learning. The purpose of the organ- 
ization would be to meet annually for a two day program devoted 
to the subject of meats in its many facets. This proposal was 
adopted. 

The chairman for the first four meetings (1948-51) was Mr. 
W. H. Tomhave, who had served as head of the Animal Hub- 
bandry Department of the Pennsylvania State College from 1912 
to 1925 and as Secretary of the Aberdeen Angus Breeders As- 
sociation from 1925 to 1945. The organization was designated as 
the “Reciprocal Meat Conference.” It is wholly to the credit of 
Mr. Pollock and the National live Stock and Meat Board that 
the conference came into being and its development sustmned 
and implemented. The members of the conference ha.ve been 
appreciative of their sponsor and have helped to make it a con- 
ference of stature in the field of meats. ^ 

For the information of those who may some day participate 
in a meats contest or become members of the orgam’zation, the 
names of the past chairmen of the conference, selected yeariy 
from a board of five members, are provided^ along with the 
“Service Award” winners and the team standings for the five 
sponsored Intercollegiate Meat Judging Contests. 
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Department of Defense, and other governmental agencies. The 
Foundation conducts research for outside agencies in fields in 
which it can function most effectively because of its personnel, 
facilities, and experience. Grants and contributions for special 
research projects are accepted. Gifts and donations likewise are 
accepted in support of the purposes of the Foundation. 

THE NATIONAL ASSOCIATION OF 
RETAIL MEAT DEALERS 

The association of the retail meat dealers of the United States, 
combined under the slogan "One for All and All for One,” has 
local organizations in 79 of the principal cities from coast to 
coast. Founded in 1885, the organization represents a large bulk 
of the total volume of business done by the approximately seventy 
thousand retail meat dealers in the United States. The organiza- 
tion is supported by dues from its membership and consists of a 
board of directors, a legislative committee, a trade relations 
committee, and a labor board committee. It has three member rep- 
resentatives on the National Livestock and Meat Board and has 
cooperated extensively in carrying to the public the message of 
the value of meat in nutrition. 

OTHER AGENCIES 

The Livestock Loss Prevention Board, various livestock and breed 
organizations, and the agricultural agents of public utilities firms 
are also active disciples of good meat, particularly from the 
standpoint of its production and its shipment and sale. 

Undoubtedly the greatest agencies for discovering new 
facts about production, handling, preparation, and use of meat, 
and disseminating these facts to the public, are the various state 
colleges and universities and the United States Department of 
Agriculture, Although only a small proportion of the land grant 
colleges operate and maintain separate meat departments for re- 
search, most of them include some moat courses in their curricula. 
A number have whole or part time meat extension specialists 
who carry the facts directly to farmers. 

THE RECIPROCAL MEAT CONFERENCE 
In the autumn of 1947, Mr. R. C. Pollock, general manager of the 
National Livestock and Meat Board, addressed the coaches of 
the various meat teams in a meeting prior to the conclusion of 
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Pasl Chairmen ol Ihe Reciprocal Meal Conference 

1948 - 1951 II. Tomliavo 

1952 R- Rrny, University of Wmconsitt 

1953 J- Cole, University of Tcnnewe 

1954 L. E. Waters, Oklahoma State University 

1955 E. A. Kline, Iowa State University _ 

195G A. M. Pearson, Michigan State Universty 

1957 T. N. Blumer, North Carolina State College 

195S V. R. Cahill, Ohio Slate Univeraty 

1959 C. II. Atlams. Univcr^ly of Nebraska 

1960 G. II. Wellington, Come)] Uni»*eraly 


Recipients of the Reelprecat Heat Conference Awards for 
Signal Service in the Field of Meats 

Sleetcr Bull, University of IliinoLs 

J. B. Francioni, Jr.. Loujaaaa State University 

K. F. Warner, U. S. Department of Agriculture 

P. T. Ziegler, Pennsylvania State University 

P. A. Anuersoo, University of Minnesota 

J. L. Hall, Kansas State College 

H. C. Pollock, N.L.S.M.B 

F. J. Beard, U. 8. Department of Agri^ture 

E. C. Stillwell, Ontario Agricultural College 

W. J. Loeffel, University of Nebraska 

D. L. Mackintosh, Kansas State College 

R. B. Davis, N.L8M.B 


195C 

1050 

1950 

1950 

1957 

1957 

1957 

1958 
1958 
1958 
1900 
1900 
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Results of the Intercollegiate Meal Judging Contests— 1938-1961. 
Southwestern Exposition — Fort Worth* Texas. 
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Results of the tntercollegiate Meat Judging Contests— 1980. 
Pacific International— Portland, Oregon. 
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Champion Steer or Heifer Careaises (In!erfl*Honal)» 


l<i03 CoCeCT lad— lo« Sut« CoUe« 

iW Fook'* Cbow— Fock i5«a, lU^aca — C*- A»*b» 

1905 CtiW* lad— foira fut» CoGft« dcr» 

1900 Eitilur— C. J. Of. Abtb 

1907 S<HErt Good— CL. T»*an. Ptan Aotm. 

190S B«i U— D Br»d?jte k inn, Ofcio , Aar w 

1909 laPreto— CniT. of Nrt»»itj ii®*'? 

1910 Co»Tt— C U Tazjvt. !’ron-_. Or. AB(ai — 

19U ifodd— M.L. HfCoy. (Mjo 

I91S Print* t4 Vttwpxnl 5tH— Coi*. of N rtt ,, — , , , lOitM — 

1913 ^uf of XtiWb— IniT. of Miantwin ,— Vtca — 

19U - 1915 >0 fPmnr 

191S Obn’t Ttib— O hw Stite Camr^y. , .-Aara* 

3917 Puid«»B Jr.— lo«» tut* CoIVyr A aru— 

1919 mJW Sk— low* gut* CelVgt.— — — ... Or. AactM 

1919 B’aek Pobin— low* tut* Con*** , Aopa— 

1920 BUHc Roek 3rd — low* fcut* Collrfe.,. ■ 

1921 ColleB* Ft™ — ifwli- Am. CcUert _ Ati^ 

ivn ^»akt« Pndfr— C I~ T*e0n, Pom_-.__ Gr. Anctn 

192J Knuo-^oba 11 Fitrli. lo**___ Aata*^ , 

IKl Dwood— low* Sul* CoU**t „ AafW— — 

19S5 Jotk— W. W. Wflaon t boa. laduo* Acen*. - - _ 

I92e 11»— Canw^ty of Aliaa««r<t», , ,,Angtw 

1927 Huerta el H*U Ortkardi— lUQ Ortkird* _ Jiars 

1923 B«QBr K*nk Cf.ir.j'*- .- _ _ — Ct. Aajto*— 

1939 Ctm iw AUddis 2d— Far i »t~ __ 

1950 Pril* lout— retmty of P ■_.__— __Jrt<artbtra A. . 

1931 M*»— CnT*t*ty of Wimnn.___ Aacu*.. - 

ISSS CoIroMrt's B<R— J Offlar Coi*. _ _ 

1933 Elmni by P.ua»11 Lebo, pMmetoa. InAu*. _Asrt*. 

1931 ^ Rayc^ bfoU^. klv £t«rlmc IDai(M__A*(ia 

t9U Sbive br B<t(r ftrkous, Alril* tilfooM - a«ro« 

1930 &owa by Robi O. 8w*ia. kUrtba!!. lerlns* — *iifi« . _ 

isn Sbows 1:7 S. U. S«w Windm. 

I93S &on by Bojer Bow*. D^txr Csawr. *«^ 

»93J N. B, gtf«(tcr. .S*w ftutdacr, f ttmoM- — _ 

1940 knnAb RlMr— V smUo, . 

1911 Ggilfart Hall— OikalnM. Tnw w_ _.jlBr». — 

19U > t»U No t*«td 

1940 T. J. Bar*, boots. tS»n;« . _ ««p.« 

IW7 ItlrdBf rnt**wrfw_ _ <11^ 

1949 gh*w Btw ; Burner. Wyoaaia.. ______ _ »«* »« 

1949 IL B HrU. Hmtai, Iaw^ , «i» wi« 

1950 Ksossaa k B iUwb— ScsKfbOT. 

1931 B. F. k Bowird Held— Hal^ low*. Sur ra 

1^ Harold Bina. B octla^tOB, Isdao* «!•*-» 

1953 Jobo CiB. afaran. Ion.. a».p_ 

1954 Goldeo Dawo lana*. Cuthace, ladBaa Aon* 

1955 Golden Dawn Farsa. Cirtbsse. ladnaa— 

tiit Jlatmce geeturf. ftero, l£atata. 

1957 Ecle Brw. Mtacnl Poml. Blannsa.-. Itetbon _ 

1959 tany McKre, Ivn*. Clinoa Anro 

f2i9 H*irj Jlay, Hami fbnit, irBcoasai_ .<*«*___ 
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diamplon Barrow Carcasses (International), by Years. 


1905 Cornell University Ithaca N Y 

1906 John Francis & Sons Nea Lenox Illinois 

1907 F E Done Ava lllinoa 

1903 J Francis & Sons New Lenox lUinoa 

1909 J Francis & Sons New Lenox lUinoia 

1910 F £ Bone Ava Illinois ~ 

1911 J Crouch A Sons Lafayette Indiana 

1912 J Francis & Sons New Lenox Illinois 

1913 Ira E. Bryan Princeton Illinois 
1914*15 No show account of quarantine 

1916 University of Illinois. 

1917 F E Bone Ava lUinois _ 

1918 C L. Burgess & Son Bernet Illinois 

1919 Otto Schouboe Harlan Iowa. 

1920 Iowa State College 

1921 The Walnuts ToUula Illinois 

1922 Iowa State College Ames, Iowa 

1923 Michigan Agr College £. lansing 
1921 Otto bchouboe 

1925 Bluebank Farm Kidgeley Tennessee 

1926 Iowa State College 

1927 1 T Hickman & Son Ohio 

1928 Iowa State College 

1929 Michigan State College 

1930 Penn State College 

1931 J H Nichel & Sons 

1932 Lmeraon I itllejohn 

1933 Otto Holle Decatur Indiana 

1934 Dale R. Williams Iowa City Iowa 

1935 H K Hill Praine Du Sac Wisconsin 

1936 Penn State College 

1937 Otto Holle Decatur Indiana 

1938 University of Minnesota — 

University of lUmoia 

1910 Otto E liolle Decatur Indiana 
1941 Michigan Bute College 
1942>i5 No award 

IniS ^ Stuckman Nappance Indiana 
1917 Michigan State College 
12:? hltchigan Sutc CoUmc _ 

J949 M V Wolrab Mt Vernon Iowa 

1950 UniTersity of tVisconsin. 

1951 Ohio Stale University 

1952 Holhnger A Robots McLean Illinois 
19 m Clyde Ackerman Morton Illinois 

1954 IHirdue University 

1955 John Fox Shelbyville Indiana 

1956 0 Anderson & Leland Illinois 

1957 H Yalte & Sons Cardmgton Ohio 
9 Anderson & faons Leland Jllinoia 

1959 Car Bros McNabb Illinois 
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Chester White 
Chester White 
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INDEX 


Absolute zero, 176 
Accidental death, 25 
Acetic acid, 259 
Acronized meats, 261 
Actomysin, 250 
Additives to curing picWe 
nitrate, nitnte, 145 
alkaline phosphates, 146 
sugar, honey, 171 
Age to slaughter, hogs, 38 
cattle, 63 
sheep, 94 
\cal, 114 
Aging beef, 258 
hams, 157 
lamb, 107, 258 
% cal. 351 

Alkaline phosphates, 146 
Alum tanning, 247 
American Meat Institute, 608 
Amino acids, 250 
A natural food, 5 
Animal b> -products, 120 
Animal diseases, 22 
Animals, selection for slaughter, 9 
care prcMous to slaughter, 10 
Bhecp,go,\cal,llB 
Annual loss from bruises 27 
Ante mortem inspection, 19, 28 
Antioxidants, 300 
Appendix, 506 
Arten curing hams, 163 
Ascorbic acid 146 
Automatic hog scrapers, 51 
A\eragc American eats annuall>, 5 
ANoiding pork spoilage on farm, 
150 

11 

Ilacon 

Jkjx pressurt* curing, 148 
bmding temperature, 377 
Canadi m, 157 
drj curing, 157 

pickle curing, 158 
slicing loss, 422 


Bacon type hOK, 30 

Back fat, melting point, ibS 

Barbecuing, 394 

homemade gnlls, 397 
Bating a hide, 244 
Bear meat, tenderizing, 2G0 
Beef, aging, 258 
back, 336 
backing, 72, 80 
birds, 341 
blood, 88, 137 
boneless lo>”'344 
bottom round, 341 
brisket, 337 

care pnor to slaughter, 10 
care of carcass, 88 
carving, 398 
casings, 88 

Chicago style, 331, 334 
chilling, 88 
chip steak, 341, 343 
chuck or shoulder, 334 
color, 254, 265, 495 
composition, 251, 25- 

condemned, 21 

conformation, carcass, 413, 446 
consumption, 255 
corned. 159 

cow carcass grades, 4lo 
cubed steak, 341 
cuts, percent 
cutting st>les, 331,3 w 
dnft, 86. 90 
dned, 168 

ducks, 341 . . cc 

edible b> projicts, 88 
CM writing <1 
eje of round, 341 
m, molting point. 2o3 
fiUets, iK^cf tenders, .»■» 

Hank steak. 340 
fore quarter, w ‘ 
fore shank. .13 « 
freeiing. 172 
pHnd exprts, U*' 
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Live Stock PepnUtlon fay Countries. 


Countries 

Cattle 

Hogs 

Sheep 


9.S13.(KM 

5,550,000 

1,141 ,000 


16,700,000 

8,220,000 

5,380,000 

United States - 

101,520,000 

58,464,000 

33,621,000 


43.406,000 

3,855,000 

48,711,000 


2,260,000 

— 

0,461,000 


64.000,000 

30,606,000 

22.000,000 


2,560,000 

733,000 

5,784,000 


1,216,000 

683,000 

1,502,000 


4,3.16,000 

— 

193,000 


3.100,000 

1,341,000 

14,396,000 


7,305,000 

26,0000 

26,000,000 

Yencrucla 

6,200,000 

— 

i ~ 


4.530,000 

1,440,000 

210,000 

Dominican Republic 

SGO.OOO 

1,100,000 

' — 

El Salvador 

OSS, 000 

1 325.000 


Guatemala 

1,218,000 

1 394.000 

840,000 

Honduras . . 

1,176.000 

1 525.000 


Xtcarai^. . .j 

1.014.000 

235.000 

— 

Australia... 

17,170,000 

1,220.000 

149,000,000 

New Zealand ' 

s.coo.ooo 

095,000 

46,026,000 

United IGnitdoin 

I0.0i6.000 

5,516.000 

20,466,000 

Union oC South Afr.ea 

11.601,000 

1,275.000 

40,000,000 

u,s.s-n. , 

70,400,000 

50,400,000 

J59,COO,OCO 

Japan 

3.4SO.OOO 

1,610.000 


Philippine Republic . . 

4.262.000 

0,208,000 


France . . . , , , 

17,792,000 

7.728.000 


Germany, West 

11.815.000 

14,380,000 


Italy. . 

9,300.000 

3,740.000 


Spam 

3,181.000 

0.050,000 

24,115,000 

BcJjfiuni 

2.291.000 



Denmark 

3,113.000 



Finland 

1.827.000 

435,000 

407,000 

Auftria. 

2,323.000 



1 ninwlavTa 

4.997,000 

3,852,000 

11,211,000 
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Absolute zeio, 176 
Accidental death, 25 
Acetic acid, 259 
Acromzed meats, 261 
Actomysin, 250 
Additives to curing pickle 
nitrate, nitnte, 145 
alkaline phosphates, 146 
sugar, honey, 171 
Age to slaughter, hogs, 38 
cattle, 63 
sheep, 94 
veal, 114 
Aging beef, 258 
hams, 167 
lamb, 107, 268 
veal, 351 

Alkaline phosphates, 146 
^um tanning, 247 
American Meat Institute, 508 
Amino acids, 250 
A natural food, 5 
Animal by-products, 120 
Ammal diseases, 22 
Ammals, selection for slaughter, 9 
care previous to slaughter, 10 
sheep, 96, veal, 115 
Annual loss from bruises, 27 
Ante-mortem inspection, 19, 28 
Antioxidants, 300 
Appendix, 606 
Arterj' curing hams, 153 
Ascorbic acid, 146 
Automatic hog scrapers, 61 
A\ erage American eats annually, 6 
Avoiding pork spoilage on farm, 
150 


B 

Hicon 

box pressure curing, 148 
broiling temperature, 377 
Canadian, 157 
drj curing, 157 
Rj'cet pickle curing, 168 
slicing loss, 422 


Bacon type hog, 30 
Back fat, melting point, 263 
Barbecuing, 394 

homemade grills, 397 
Bating a hide, 244 
Bear meat, tenderizing, 260 
Beef, aging, 258 
back, 336 
backing, 72, 80 
birds, 341 
blood, 88, 137 
boneless loin, 344 
bottom round, 341 
brisket, 337 . 

care prior to slaughter, 10 
care of carcass, 88 
carving, 398 

OucSJ style, 331, 834 

chilling, 88 

Smpolftion, 251, 252 

condemned, 21 

conformation, carcass, 413, 
consumption, 255 
corned, 159 

cow careass grades, 41& 

cubed steak, 341 

cuts, percentages, 34 <-350 

cutting st>les, 331,333 

drift, 86. 90 

dried, 158 

ducks, 341 

edible b> -products, 88 
eviscerating, 71 
e\o of round, 341 
fat, melting point, 2o3 
fillets, beef tejidcrs. 344 
flank ';tcak. 340 
fore quarter, 33 i 
fore shank, 33 1 
freezing, 172 
gHnd extracts. U8 
grades, h'®* ^ 

^ rnreass. 269, 415 


446 


527 
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grading, federal, 437 
halving, splitting, 72 
heading, 6G 
heel of round, 343 
heifer carcasses, 63, 86, 492 
hides, 87 

hind quarters, 340 
hip loin, sirloin butt, 343 
jerky, 141 
judging, 456 

kidney fat, percentage, 340 
legging, 67 
liver, 409 
loin, 343 

loose side, left, 330 
mineral content, 252, 254 
national style, 333 
offal fat, 88 

percent fore and hind quarter, 
332 

physical composition, 251 

population, 520 

porterhouse, 193, 344 

quartering, 85 

rattle, 337 

retail cuts. 331-333 

rib, standing, folded, rolled, 338 

round steak. 341 

rump, 343 

sex identification, 86 
shipping. 88 
short loin, 343 

shoulder, arm steak, 188, 337 
shrouding, 73 
siding, 68 
sirloin, 192. 343 
slaughter, 66 
souring, 160 
splitting, 72,83 
steer carcass grades, 415 
sticking, 65 
strip loin, 344 
srimning, 65 
tight side, 330 
tripe, 325 
T-steak, 344 
Beef grade guide, 448 
Biological value, protein, 6 
Bleeding cattle. 65 
deer, 230 
fowl. 206 
hogs. 41 
rabbits. 226 
sheep, 98 
veal, 115 
Blood, uses. 137 
pcrrentage, beef, S8 
hog«, 42 
fowl. 239 
Bob veal, 117 
Boiled ham. 319 
Bologna sausage, 213 


Bones, percentage, beef, 251 
lamb, 371 
pork, 304 
Boston butt, 286 
Box pressure cure, 148 
Braising, 375 
Break joint, lamb, 361 
Brannschvreiger, 314 
Brine curing, 149 
Broiling, meat, 374 
fowl, 385 
temperature, 378 
Bromelin, 260 
Bruises, 27 
Buttons, 266, 440 
Bungs and middies, 88 
By-products, 120 
adrenals, 129 
bile salts. 132 
blood. 337 
bones. 138 
bungs, 88 
chitterlings, 326 
cracklings, 60, 297 
fat, 88 

fertilizer, 238 
gall, 132 
gelatin. 136 
glue, ISO 
glycerin, 234 
goat skins, 110 
hair, hogs, 62 
heart, 88 
hides, 133 
horse, 139 
hoofs, 138 
horns. 138 
insulin, 130 
lard, 295 
lard oil, GO 
liver extract, 132 
neatsfoot oil, 138 
oleomargarine, 120 
ovaries, 131 
pancreas, 130 
parathyroids, 129 
pelts, 133 
pepsin, 132 
peptones, 332 
pig skin. 60 
pineal gland, 129 
pltuitarygland. 129 
rennin, 132 
rounds, intestines, 88 
soap, 333 

sweetbreads, thymus, Iso 
tankage, 138 
thromboplxstin. 132 
thyroid gland. 128 
tongue, 88 
tripe. 88, 325 
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Cost of gradinsT service, 433 
inspection, 20 
Cover pickle, 152 
Ci^klings, 60 
Cro^vn roast, lamb, 368 
pork, 294 
veal, 355 

Cut-up chicken, 220 
Curing beef, 158, 159 
pork, 146 

Curing hides, pelts, 87, 107, 242 
Curing methods, 147 
artery cure, 153 
dry salt, 147 
dry sugar cure, 147 
hot salt cure, 148 
pump pickling, 152 
sweet pickle, immersion, 149 
Curing, bacon, 147, 154 
formula, 147 
frozen pork, 156 
hams and shoulders, 147 
ingredients, 147, 149 
slmnkage, 150, 162 
soaking. ISl 
sweet pickle table, 151 
temperatures. 149 
time schedule, 150, 153, 157 
vats, 149 

Curing turkey, 165 
Cuts of meat, 498, 502 
Cutting, beef, 498, 502 
lamb, 357 
pork, 281 
veal, 351 
venison, 235 

Cutting tests, beef, 347, 406 
pork, 293 


V 

Dark cutting beef, 346 
Deacon skins, 117 
Death by injury, 25 
Delsterol, 277 
Deer. 228 

Deep fat frying, 377 
Deg^s of marbling, 444 
Depilating hog carcasses, 54 
Depilatory, sheep skins, 107 
Digestibility, 5 
Diseases of animals, 22 
Disinfectant, hypochlorate, 91 
Dressing cattle, 65 
hogs, 40 
rabbits, 226 
sheep, 93 
veal, 112 
venison, 228 
Dressing poultry, 204 
bleeding, 206 
chilling and storing, 214 


dry picking, 207 
dressing percentage, 223 
foil fussing, 214 
handling previous to slaughter, 
205 

selection. 204 _ 
scalding practices, 207 
wax picking, 213 
Dressing ducks and geese. 223 
guinea fowl, pheasant, 223 
Dressing percentages, cattle, 64 
hogs, 57 

hot house lambs, 94 
sheep, 107 
turkey, chicken, 223 
veal. 113 
Dried beef, 158 
venison, 239 
Drift, 86 

Dry heat cooking, 374 

Dry cure, 147 

Dry rendering. 138 

Dry and semi-dry sausages, 322 

Ducks, 223 


£ 

Eating habits, 2 
Eczema. 302 
Elastin, 250 
Endocrine glands, 128 
Enzymes, 250, 258, 260 
Epinephrin, 129 
Equipment, butchering, farm, 
10,47 

Estimating cost of carcass, 57 
Eviscerating cattle, 71 
hogs, 45 
sheep, 100 
veal. 116 

Ewe carcasses, 358 
Exports, lard, 305 
Extractives, 250 
Eye of round, 341 


F 

Fabricated turkey, 218 
Fagots, 317 
Farm curing pork, 147 
Farm slaughter house, 10 
Farmer’s dollar, 2 
Farmer's style hog carcass, 58 
Fasting cattle. 65 
Fat, percentage, beef, 348 
lamb, 372 
pork, 304 

Fats, melting point, 253 
Fat backs, dry salt, 147 
Fat type hog, 30 
liquoring, 246 

Federal Humane Slaughter Act, 39 
Federal meat grading, 410 
cost of grading, 4^ 
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grade stamp, 411 
meat graders, 432 
purpose, 410 
t>pcs of service, 411 
stamp ink, 433 
Federal moat inspection, 18 
cost, 20 , . t 

disposal of condemned material, 


in relation to farmers, 21 
inspectors, 19 
uninspected meats, 21 
Feed before slaughter, 10 
Fertilizer, 139 
Ficin, 260 

Fiery carcass, C5 , , ^ 

Finish, carcass, 413, 423, 427, 446 

Firmness, 2G4 

Fisting lamb pelt, 100 

Flank steak, 340 

Fillet, tenderloin, 344 

Flavor, effect of marbling, 268 

Fla^or in cured pork, 161 

Folded rib roast, 338 

Folic acid, 276 

Foot and mouth disease, 23 


Food preservation, canning, 321 
curing, 146 
freezing, 173 

Formula, dry sugar cure, 147 
sausage seasoning, 309 
scrapple, 318 
sweet pickle, 149 
yellow vs ash, 168 


Fovsl, selection, 204 
bleeding, 206 
dressing, 214 
dry picking, 207 
handling, 205 
scalding, 207 
wax picking, 213 
Frankfurters, 313 
Freezing meats, 173 


eggs, 198 
fish, 198 
poultry, 197 
Freezer bum, 176 
manner of wrapping, 180 
Frenched lamb chop, 368 
leg of lamb, 369 
Frozen storage, meats, 181 
cutting method, beef 182-197 
effect on meat, 173 
handling in the home, 380 
home freezers, 199 
oil coating, 382 
oxidative rancidity, 175 
Seasoned meats, 181 
temperature, 181 
vsTrappmg materials, 177 


G 


Gambrels, 11, 45 
Gamcy flavor, 250 
Geese, 223 
Gelatin, 136 
Glands, endocrine, 128 
Glandular meats, 248 
Glue, 136 
Gl>cenne, 134 

Gl.aufnumto slaughtered, B22 
skins, 110 
Grade guides, 269 
beef, 448 
pork, 427 

Grade, cutting per cent, 350 
meaning of, 411 
Grades, live, cattle, 63 
hogs, 30 , 0-3 

hot house lambs, 93 
sheep, 94 

Grades, ^carcass, beef, XJ S , 269, 

415 

lamb, mutton, 422 
pork, 425 , 

quantity, percentage, 272 
turkey, 224 

\eal, 425 , 

Grading (Intercollegiate) 
beef carcasses, 447 
lamb carcasses, 462 
Grainy lard, 297 
Grinding knives, 12 
Guinea fowl, 223 


H 


Jaggis, 111 
lalving beef, 83 
lam, boiled, 319 
color, 146 
cutting, 290 
curing, 146 
skipper, 168 
souring, 160 
Hamburg steak, 337, 34B 
Handling, beef carcass, 88 
hog carcass, 58 
live sheep, 96 
Hard hair season, 51 
Hawaii, packing, 91 
Heifer beef, 63 
Hemoglobin, 146 
Hides, 132,241 
classes, 142 
home tanningj246 
imports, exports, 13B 
native, 133 
pattern, 71 
salting, 242 
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shrinkagre, 242 
tanninj', 243 
■sveight, 87 

High temperature aging, 2S1 
Hog carcasses, 4C9-473 
drift, 59 

roasting pigs, 38 
sausage yield, 310 
Hog dressed, 94, 115 
Hoggett, 110 
Hog hair, 62 
Hog losses, 26 
Hog skin, per cent, 54 
Hogs, safe truck load, 521 
Hog scrapers, 11, 51 
Hog slaughter, 48 
by states, 61 
Home canning, 321 
Home freezers, 199 
Homng knives, 13 
Hoofs, horns, 1S8 
Horse meat, 139 
Hot house lambs, 93 
Hydrogenation process, 253 
Hydrogen-ion concentration (pH) 
159 


1 

Identification, age, 491 
carcasses. 493 
contests, 497 
cuts, 495 
features, 493 
Bex, 491 

Immobilizing, hogs, 39 
cattle, 65 
sheep. 97 
veal, 115 

Immature veal, 117 
Imperfections in hides, 241 
Imports and exports, hides, 135 
Incubator aging hams, 157 
Injuries, 26 
losses, 27 

Inspection act, meat, IS 
ante-mortem, 19 
cost, 20 

post-mortem, 20 
stamp, 19 
Insulin, 130 

Institutional meat problems, 400 
Intercollegiate meat judging, 456 
carcass grading, 435 
reasons, presentation, 459, 466 
results, 515-519 
terminology, 487 
Intestines, uses, beef, 88 
lamb, 104 
pork, 310,318, 325 
Iodine number, 253 ► ‘ 


J 

Jerky, 141 
Jowl, 283 
Judging, beef, 456 
color of bone, 265 
color of lean, 256, 265 
conformation. 413, 446 
finish, 413, 446 
firmness, 267 
marbling, 267, 444 
quality, 265, 440 
texture, 267 
Judging, lamb, 480 
age, 452 

conformation, 452, 481 
finish, 453. 480 
quality, 483 
Judging, pork, 467 
conformation, 468 
finish, 467 

measurement guide, 427 
Quality, 474 
Judging, reasons, 485 


K 

Keeping smoked meats. 166 
Kettle rendered lard, 297 
Kidney fat, beef, per cent, 348 
lamb, 372 
pork, 304 
Kjpskins, 117 
Knives, honing, 13 
grinding, 32 
racks and pouches, 16 
steeling, 14 
Kosher, sticking, 66 


L 

Lamb and mutton 
aging, 107 
consumption, 255 
cutting, 357 
dressing, 96 
facts concerning, 109 
flavor, 107 

identification. 94, 357 
joints, 361 

Lamb, carcass, hot house, 357 
lamb, 358 
spring, 357 
yearling, 358 

Lamb carcass, retail cuts, 3€1 
breast, 36l 
chops, 370 
crown roast. 368 
fat, melting point, 253 
leg, 370 
loin, 368 
mock duck, 366 
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neck slices, 36G 
Saratoga chops, 3G8 
shoulder, rolled, 364 
sirloin roll, 373 
trotters, 368 

Lard, annual consumption, 255 
antioxidants, 300 
compound, 298 
eczema, 302 
e^eport, 305 
hardening, 297, 299 
kettle rendered, 297 
modem, 298 
outlets, 299 
overcooking, 295 
pressing and cooling, 297 
regulations, 302 
rendering, 295 
rendering temperature, 295 
scoring, 301 
shortemng value, 299 
smoke point, 295 
smoothing or creaming, 297 
stabilizing, 301 
steam rendered 
yield, 295 
Landrace hogs, 37 
Larding beef, 344 
Leaf fat, melting point, 253 
lemoving, 50 
Leather, 133, 245 
Lebanon bologna, 318 
Legislation, lard, 302 
locker storage, 181 
margarine, 120 
sausage, 327 

Length of curing penod, beef, 158 
pork, 157 
Liver, beef, 88 
composition, 279 
condemned. 24 
sausage, 315 
sheep, 104 
veal, 117 

vitamin, nch, 273 278 
yield, 409 

Livestock population, by countries, 
526 

Live hog grade standards, 30 
Locker storage, 172 
Loin, beef, 343 
lamb, 368 
pork, 292 
veal 355 
Lumpy jaw, 22 


AI 

Man and meat 1 

l^Ianufactunng gland products, 128 
Maibling, 267,411 


Market classes, cahes, 114 
cattle. 63 
hogs, 30 
sheep, 93 
veal, 112 
Margarine, 120 

emulsifying agents, 122 
fats and oils used, 127 
federal and state taxes, 125 
flavor used, 122 
ingredients, 122 
label requirements, 123 
milk used, 121 
nutritional value, 124 
per cent fat, 123 
production, 127 
restnctions, 125 
vitamins permitted, 123 
Marinade, 260 
Measly pork, 170 
Meat type hogs, 37 
Meat, aging, 258 
as a food. 6 
blood, retention, 257 
canning, 321 
caibohydrates, 253 
chemical composition, 262 
color, 254, 265 
consumption U S , 255 
foreign, 7 
contests, 435, 491 
cooking, 374 
curing, 347, 159 
digestibility, 5 
flavor, 109, IGl, 250 
graders, 432 
grading, 410, 437 
identification 491 
iridescent sheen, 257 
judging, 456 
mineral content 252 
molds 169 
natural food, 6 
packing plants, number, 92 
palatability, 6 
protective food, 6, 252 
proteins 250 , . 

quantity in American diet. 5 
rationing, 91 
smoking, 161 
structure, 248 
tenderizing, 259 263 
texture 267 
vatamins, 273 
water content, 254 
Meat Identification Contest, 497 
Meat Judging Contest, 496 
Medicinal products, 128 132 
Mincemeat 240 
Molds 169 
Mutton flavor 107 
Mjoglobin, 46 
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N 

National Association of Retail 
Meat Dealers, 612 
National Livestock and Meat 
Board, 506 
Native hide, 133 
Natural casin/js, 310 
Neatsfoot oil, 138 
Needled bacon, 154 
Neutral laid, 298 
Niacin, 275 

Nitrogeneous extractives, 250 
Nucleoproteins, 250 


0 

Odors, sex, 57 
Oleomargine, 120 
Open heifer, 63 
Open kettle rendering, 297 
Open side, loose side oeef, 330 
Organizations to promote meat, 
606 

Ovarian extracts, 131 
Overhaul, curing meats, 152 
Oxidative rancidity, 175 
Ox gall. 182 


P 

Packing houses, meat, 92 
Packer hides and skins, 132, 241 
Packer and Stockyards Act, 434 
Packer hog slaughter, 47 
Packer style hog carcass, 57 
Palatability of meat, 6 
Pancreas, 130 
Pan Haus. 318 
Pantothenic acid. 277 
Papain, 260 
Parathyroids, 129 
Patent leather, 246 
Pelting sheep, 100 
Pelfs, sheep, 307 
Pemmican, 141 
Pepsin, peptones. 132 
Percentage, beef cuts, 340 
inspected slaughter, 28 
lamb cuts, 372 
pork cuts, 304 
Pests of stored meat, 168 
pH factor, 159 
Pheasant, 223 
Phosphorus in meat, 254 
Pickle pump, 11, 153, 156 
Pickled pigs feet, 322 
Pigs foot jell, souse, 317 
Pig roasting, 38 
skins, 64, 60, 326 
snouts. 318 
stomachs, 324 


Pineal gland, 129 
Pituitary gland, 129 
Plate, beef, 335 
Pluck, 72 

Pork, back fat, 291 
Mly, 291 
canning, 321 
carcass classes. 281 
casings, 325 
chilling, 58 
color, 205, 495 
consumption, 255 
cracklings, 60 
curing, 146 
cuts, percentage, 304 
cutting, 283 
ham, 291 
jowl, 283 
loin, 291 
salt cured. 147 
sausage, 308 
shoulder, 280 
trimmings, 292 
yields, 304 

Pork carcass judging, 4C7 
Porterhouse, 193, 344 
carving, 405 

Post-mortem inspection, 20 
PouUw, turkey, 203 
broiling, 385 
carving, 387 
frying, 386 
roasting, 387 
steudng, 387 
stuffing, 884 
Pregnancy, 25 
Prepackaged meat, 279 
Preparing meats, barbecuing, 394 
diy heat, 374 
moist heat, 375 
timetable, cooking, 379 
Preserving meat, freezing, 172 
^•emson, 237 
Pritch, beef, 67, 72 
Processed sausage, 311 
Processing hog hair, 62 
Proteins in meat, 250 
Protective covering, 325 
Puddin meat, 315 
Pulled wool. 110 
Pump pickling, 152 
Pyridojdne, 276 
Pyroligneous acid, 161 


Q 

Quality, beef, 265. 412, 440 
lamb, 455 
pork, 426, 474.477 
Quartering, ribbing, 330 
Quick cure, 163 

Quality and portion control, 279 
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R 


Rabbit, 226 

Rack, for careasses, 16 
Rack of lamb, 361 
Rattle of beef, 337 
Ready to eat ham, 154 
Reciprocal Meat Conference, 512 
Refrigerants, 173 
Refrigerated food lockers, 172 
history, 173 
legislation, 202 
length of storage, 181 
number in U. S , 174 
preparation of poultry, 197 
refreezing, 381 
service charges, 201 
types of service, 202 
^vrapplng materials, 177 
Rendering pork fat, 295 
Renmn, 132 

Retarding molds, smoked meats, 
169 

Rib eye, 462 
Ribbing beef, 330 
Riboflavin, 274 
Rigor mortis, 258 
Ripening, aging meats, 258 
Roasting, meat, 374 
frozen meat, 282 
poultry, 283, 294 
Roasting pig, weight, 38 
Rolled roasts, beef, 336 
lamb. 363. 367 
pork, 28G, 289 
veal, 355 
Round, beef, 341 
Rounds, beef casings, 88 
Rump, beef, 343 
Rumping beef, 70 


S 

Saddles, lamb, 363 
\eal.352 

Salimeter. salomcter, 11 
Salt alum tanning, 246 
Salt equalization, cured pork, 157 
Salting hides and skins, 87, 107 
Saltpeter, 146 
Saratoga chops, 368 
Sausage, bolopma, 313, 316 
imcorbic acid. 312 
braunschwciger, 314 
csismgs, 310 
coloring, 312 
country, 309 
dutch loaf. 320 
fagotji. 317 
frankfurlera. 313 
bend chccRc. 319 
klnd^ 307 


kolbassi, 312 

legislation, regulatory, 327 
liver, 315 

nitrate and nitrite, use, o27 
pork, 309 
scrapple, 317 
seasomng, 309 
smoked. 326 
spices, 320 
spud dog, 326 
trimmings, 326 
vemson, 239 
wieners, 313 
Scalding hogs, 45 
aids, 42 

temperature, 45, 47 
vats, dimensions, 12, 4 1 
Score card, lard, 301 
Scotch hams, 144 
Scraping hogs, 46 
Scudding, 244 
Scrapple, Philadelphia, 317 
Searing, 377 , 

Selection of ammals for slaughter, 

Selection of meat for quality, 265 
Sex odor in boars, 69 
Sharpening 

Sheep, carcass yields, 107 
casings, 310 
eviscerating, 100 
pelting, 100 
pelts, 107 

safe truck lo.nd. 521 
stunning and sticking, 98 
Shin bones, 138 
Shipper style hog careass, 56 
Shipping hides and skins, 133 
Shipping losses, 26 
Shoddy, leather, 133 
Shoulder, Gala, 286 
clod of beef, 337 
Jamb. 363 

New York Stjlo, pork, 286 
stick 42 

Shortening, shortness, 299 
Shrinkage, cooler, 69, 79 
cured pork, 150, 16. 
hides. 87 

smoked meat. 163 
Siding beef, 75 
Simmering temperature, 3 • t 
Sirloin, liccf, 343 
Skins, deer. 231 
rabbit. 227 

Skinning, cattle, 67*8- 
hogs, 61 
rack, 11 
sheep. 101 
\ca1, 116 
\eniM)n. 23- -36 
Skirt steak patlle*. 4I. 3.< 
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Slaughter equipment, 10, 43, 82, 96 
Slaughter by states, 61, 92 
Slunk skins, 117 
Smithfield ham, 143 
Smoked meat, storage, 166 
consumed per capita, 91 
Smoked turkey, 165 
Smoke house construction, 162 
Smoking meat, fuel, 142 
length of time, 162 
pests, 168 

retar^ng molds, 169 
shrinlmge, 150, 162 
soaking, 151 
storage, 166 
temperatures, 162 
Soap, 133 

Sodium hypochlorite, 91 
Souring, heef, ham, 160 
Spare ribs, 296 
Spices, 320 

Splitting carcass, beef, 83 
pork, 49 

Splitting pelris, cattle, 77 
hogs, 46 

Spring lamb, 357 
Staking, 246 
Stamp, federal 
grade, 287, 411,451 
ink, 433 
inspection, 19 

Standing rib mast, beef, 33S 
Statistics 

champions. International 
barrow, 623 
goat slaughter, 522 
horses slaughtered, 139 
lamb or wether, 625 
livestock population, foreign, 526 
live weight of farm production, 
520 

maximum loading, livestock, 521 
slaughter b>' states, Cl 
slaughter establishments, 92 
steer and heifer, carcass, 622 
condemnations. 28 
Steak, arm. 337 
blade. 338 
bottom round. 341 
chip, 343 

chuck or blade. 338 
club. 344 
eye of round, 341 
fillet, 344 
fiank, 340 
porterhouec, 344 
rib. 338 
sirloin, 343 
skirt. 337 


top round, 341 
T steak. 344 
Steeling, knife, 15 
SUck, tankage, 138 
Sticking, cattle, 65 
hogs, 40 
knife, 11 , 40 
sheep, 98 
vealealves, 115 
Stitch pumping hams, 152 
Storage, smoked meats, 166 
frozen meats. 172 
Structure of meat, 248 
Stn^g poultry, 384 
Stunning, calves, 115 
cuttle, 65 
hogs, 39 
sheep, 98 

Styles of cutting beef, 330 
Sugar cured pork, 147, 149 
Summer sausage, 319 
Sweetbreads, calf, 117 
Sweet pickle, 149 


T 

Tanking, condemned meat. 21 
Tanning hids and pelts, 243 
Tape worm cysts, pork, 170 
Temperature, cooler, 58, 88 
frozen storage, 181 
• Smoke house, 162 
Water, scalding, 45, 61 
Water, soaking, 151 
Tenderloin, 344 
Tenderay process, 262 
Tenderized beef, 25^264 
hams. 1^ , 

Tenox n, 301 
Terminology, 487 
Texture, 267 
Thiamin, 274 
Thymus, 130 
Thmid, 128 
Trichinae, 170 
Trimming fat, 176 
Tripe, 325 
Tuberculosis, 23 
Tumors, 24 • 

Turkey, dulling, 214 
trunng, 1C5 
dressing, 204 
freezing. 197 
grades, 224 
halves, 219 
hot scalding, 207 
scmi'scaldmg, 211 
Smoked. 166 
steak, 218 
w-ax picking, 213 
Types, grading sei^-ice, 411 
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U 

Ultra violet light, 263 
Uninspected meat, 21 
U S slaughter, 61 

V 

Value of lard, 299 
Vanety meats, 248, 501 
Veal, chops, 355 
chuck, 353 
city chicken, 356 
color, 265, 495 
consumption, 255 
cutlets, 356 
cutting, 351 
dressing, 112 
grades, 112, 425 
heads, 117 
hog dressed, 115 
immature, 114, 117 
hidney chop, 355 
legal age to slaughter, 117 
h\er, 117 

production, 112, 620 
rattles, 362 
rounds, 866 
saddles, 852 
shoulder, 363 
skin-off, skin on, 116 
s^^ecth^ead, 117 
^^holosalG cuts, 351 
Vcaler, defined, 112 
Voalmgcahes, 114 
Venison, 228 
bleeding, 230 

care of hide and head, 231 
cutting, 231, 238 
dried venison, 239 
cn«!ccrating, 230 
mincemeat, 240 
precautions, 230 
presening, 237 
sausage, 239 
skinning, 230 
Virginia hams, 143 
Vitamins, a, 273 
B.. 274 
B, , 27G 
C and D, 277 
choJme 278 
h and K, 278 
folic nad. 27C 
niacjn,275 


pantothenic acid, 277 
pyndoxine, 276 
iibonavin, 274 

W 

Walk in storage units, 200 
Water, before slaughter, 10, 90 
in meat, 259 

scalding temperature, 45, 61 
softeners, 42 
Web fat, 103 

Weight and measurement guides 
barrow, gilt and so« carcasses, 
427 

Weight, slaughter cattle, G3 
hogs, 38 
haers, beef, 88 
veal, 104 
sheep , 93 

vealers and calf, 112, 114 
Westphalian hams, 143 
Wholesale cuts, beef, 334 
lamb and mutton, 363 
pork, 284 
veal, 353 
Wieners, 313 
Wiltshire side, 69 
Wood for smoking meat, 161 
Wool, depilatory, 107 
pulled \%ool, 110 

Wrapping meats for freezing, ISO 
materials, 177 

Y 

Yield, h^c grade, beef, C4 
edible b> -products, 88 
hide, 87 
lamb, 107 
pork, 57 

Yield, steaks from cured ham, 407 
steaks from forequarter, 407 
steaks from tnmmcd beef loin, 
407 

Yield, rendered Jan), 295, 207 
"V icld, sausage, pork shoulder, lOS 
sliced b icon, 400 
sliced J»\er, 400 

Z 

Zero, storage, 372 
locker pi mis, 200 

scpviee charge^, 201 
temperatures, 381 



